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1.0 Executive Summary

Mount Rainier is an inner (inside the beltway) suburb of Washington, D.C.

3/4

Climate change has a number of significant impacts on Mount Rainier and its neighboring communities.  These impacts include extreme weather events, such as heat waves, droughts, and blizzards, floods.  Increasing temperature levels are increasing the demand for air conditioning. Increasing frequency of flood events is driving an Army Corps project to raise levees for the Anacostia River confluence, which feeds into the Chesapeake Bay watershed. Also, the aggressive Asian tiger mosquito has infiltrated the area increasing the prospects for disease.

5

The year 1990 was chosen for the emissions baseline to facilitate comparison and aggregation with most other ICLEI cities. To identify sources and quantities of greenhouse gases for the 1990 baseline year, an emissions inventory was conducted for each year from 1995 through 1998.  This data trend was then extrapolated back to 1990 to estimate the baseline figures against which progress in reducing emissions will be assessed.
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Since 1990, the city has initiated nine measures that help reduce greenhouse gas emissions.  A  tree planting measure achieves carbon sequestration, one transportation measure provides an alternative to car and transit trips, another transportation measure changes fuel use to less carbon intensive fuel, and the other six measures achieve CO2 reductions mainly through energy efficiency.  Estimates of CO2 reductions

In fact, from 1990 through 1999, the city government implemented or influenced a number of measures that have or will likely reduce emissions through 2010.  These measures are documented primarily in Section 7 of the report.  Also, the government has planned or influences several other measures that could help reduce GHG through 2010.  These measures are documented partly in Section 7, but mainly in Section 8 of the report.

8

Develop a plan to relamp streetlights citywide, that will be implemented in two phases.  

Implement intensive long-term program to reduce waste from government facilities.

Another possible strategy to reduce emissions is to buy “cleaner” electricity.   In other states where such “green” power has already become an option, it has required a higher price for single buyers that impedes its cost-competitiveness.  As a result, the city may gain price bargaining influence by aggregating community demand.  Further, it could aggregate load with other local government jurisdictions.  As green power vendors come to the mid-Atlantic market, locally aggregated buying could also become a tool for reducing green power purchase costs.

Electricity use is the largest source of CO2 emissions in the city government and the community at large.  Thus, major CO2 reductions could be achieved through energy efficiency measures that reduce electricity use and fuel switching that lowers the CO2 intensity of electricity production.

9

Mount Rainier is a very small city, with limited internal staff resources.  Despite the best of intentions in such a situation, city staff are likely to not be highly trained in technical evaluation skills (and in any case, are likely to be too busy with the demands of “normal” city business to become full-time program evaluators).  Thus, there are two options for evaluation: become part of a larger study performed for the county or state or for a group of CCP members, or develop an internal evaluation approach that is low-tech, low-cost, and easy for current staff or volunteers to conduct.  The pragmatic internal approach is favored, because the larger study is likely to be a “one-shot” assessment, leaving the city with no capability to assess progress over time, unless they once again joined a larger study effort with outside experts.  In contrast, the pragmatic internal approach would create a self-sustaining capability for the city to monitor and evaluate its performance over time.

In the simplest analysis, “program evaluation” has three fundamental objectives: (1) to document the outcomes of the program; (2) to examine the “process” by which the program operates (in order to identify ways to improve that process); and (3) to provide information useful for future policy and program planning.

Outcome evaluation for the program should serve two principal functions (a) documenting concrete outcomes or accomplishments of the program (e.g., buildings audited, measures installed, services provided, etc.); and (b) measuring or estimating alternate impacts of the actions taken (e.g., energy savings, CO2 reductions, dollar savings, etc.).The purpose of process evaluation is to examine the operation of a program (e.g., how it is administered, who participates and why, how well the procedures are designed and implemented, etc.), in order to try to identify ways in which the program could be improved. 

The most important contribution of evaluation is prospective, provides information to help policymakers decide what to do next.  The information needs to be practical and understandable by administrators and policymakers, who are often non-technical people.   Lastly, evaluation needs to be timely, in time to help influence decisions and choices.  Involve the policy decision makers on the front end, in helping to identify the objectives of the evaluation.  Finally, one particular area of planning input worthy of note is the ability to use the program database to help identify future intervention targets.  There should be data available to help prioritize and select the most promising new projects for the program to address.

Emissions Summary
(In tons CO2, British Units)






Sector
1990

(estimate)
Projected Growth

(2010 BAU-1990)
Savings from Measures (existing & new)
2010

Target
2010

B.A.U.

Commercial
32,500
-----
-----
-----
-----

Residential
30,942
-----
-----
-----
-----

Transportation
11,960
-----
-----
-----
-----

Other
4,534
-----
-----
-----
-----

TOTAL
79,936
X
15,987+X
63,989
79,936+X
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3.0 The Science of Climate Change

Climate change can simply be described as a shift is the earth’s average weather.  This involves changes in all aspects of weather, such as storms, wind patterns, temperature and precipitation.  The prevailing concern with regard to climate change today is that it is happening at a rate and magnitude much greater than has ever been documented.

Greenhouse gases (GHGs) in the troposphere keep the earth at an average temperature of 15 degrees Celsius (C).  They absorb the earth’s outgoing long-wave infrared radiation thereby trapping heat in the troposphere and re-radiating it towards the earth.  Without this natural process, known as the greenhouse effect, the average temperature on the earth would be 18 degrees C and life as we know it would not exist.

Since the Industrial Revolution the concentrations of GHGs in the atmosphere have substantially increased.  The burning of fossil fuels for heating, transportation and electricity production has been the single largest contributor to the increase in GHG concentrations.  Also, a considerable amount of GHGs have been released in the form of methane from landfills and CO2 from industrial processes, such as cement making.

During this period of more than 200 years, the most significant GHGs, carbon dioxide, methane, and nitrous oxide, have increased by 30%, 145%, and 15% respectively.  Subsurface borehole records, ice core interpretation, and long term data collection indicate that GHG concentrations are higher than they have been in 20,000 years.  With more GHGs in the earth’s atmosphere, the greenhouse effect is enhanced and the earth is warmed beyond natural levels.  Scientific evidence shows that since 1985, global average temperatures have increased by 0.5 degrees C.  In fact, the six warmest years on record have all occurred in the 1990s.

The warming of the earth is much more serious than more enjoyable winters.  Continued warming would cause the climate to change.  Higher temperatures would melt ice trapped in polar icecaps, altering ocean circulation and sea levels.  Regional weather patterns would change, with storm tracks shifting and precipitation patterns being re-distributed.  Scientists also project there will be reduced fresh water supplies, changes in forest composition, increased wildfires, and reduced biodiversity.  With our natural reliance on the world around us, climate change will inevitably lead to repercussions on the economy, lifestyle, and general well being of human life around the world.

Carbon dioxide, the primary greenhouse gas, is emitted directly when fossil fuel is combusted.  Such direct combustion occurs, for example, when gasoline is used by motorists and when oil or natural gas is used in furnaces to heat interior spaces of homes and businesses.  Electricity use produces emissions indirectly.  For example, the electricity used to operate home appliances is derived mainly from power plants that burn coal and other fossil fuels.  Thus, combustion occurs at the power plant, and that is where CO2 and air pollutants, such as sulfur oxides (SOx) and nitrous oxides (Nox), are emitted.

4.0 Significance of Climate Change for Cities
Science can't predict exactly what will happen in each city or region of the world.  Perhaps the simplest notable change is that coastal cities will be directly affected by the rise in the sea level. The effect of climate change will vary from region to region, but potentially includes sea level rise, floods, droughts, intense storms, and other climate extremes.  These climate conditions can damage infrastructure, devastate forests, cause food and water shortages, threaten public health, and create refugee migrations. 

 

4.1 Significance of Climate Change for Mount Rainier
During the past few years, Mount Rainier and the broader metropolitan area that encompasses the nation’s capital have experienced several unusual and extreme weather events.  Generally speaking, winters have become warmer, some with little or no snowfall.  In contrast, the winter of 1996 brought one of the worst blizzards in the history of the area.

Also, summers have exhibited oppressive conditions.  Peak temperatures are reached more often and new temperature records continue to be established.  These higher temperatures have contributed to increased episodes of air pollution.  Further, they have increased air conditioning load and the subsequent demand for electricity.  Also, a two-year drought that began in 1998 reached emergency status in the summer of 1999.

Despite recent drought, the threat of hurricanes and floods seems increasingly present here.  Rain events are more rare, but seem more intense.  In the summer of 1999, Hurricane Floyd brought some floods and power outages to the metro area.  Floyd’s severe flooding in North Carolina was narrowly avoided here only because the storm turned out to sea.  Parts of the city, and much of our neighboring towns, lie in the flood plain of the Anacostia River and its tributaries, all of which ultimately drain into the Chesapeake Bay.  A plan is underway to raise the protective levees that are less than one mile from the city’s eastern and southern borders.  The aim to raise the levees runs counter to general guidelines for restoring Bay tributaries to a more natural state.

Mount Rainier is about one mile from the mouth of the Anacostia River, which experiences tides from the Chesapeake Bay.  The tidal surges are important to local wetland habitats.  Sea level rise causes erosion that now affects one-third of the Chesapeake Bay’s 1,300- mile shoreline.  Nearly 400 miles of this shoreline loses 2 feet per year.  Maryland’s loss is estimated at 260 acres per year, an area nearly twice the size of the National Mall.  The Maryland state government spends $1.5 million per year in shore-erosion countermeasures, such as stone revetments and breakwaters.

Further, since 1997, Mount Rainier and the metro area have experienced a significant change in the mosquito population.  Previously unknown to this region, the Asian Tiger Mosquito has come into dominance.  Unlike the previously dominant population, it can carry several tropical diseases, such as dengue fever, which the previous species did not carry.
  This mosquito population rebounds more quickly in short periods of warm weather and it is also more aggressive in its pursuit of humans.

5.0 Baseline Emissions in 1990

The year 1990 was chosen for the emissions baseline to facilitate comparison and aggregation with most other ICLEI cities. To identify sources and quantities of greenhouse gases for the 1990 baseline year, an emissions inventory was conducted for each year from 1995 through 1998.  This data trend was then extrapolated back to 1990 to estimate the baseline figures against which progress in reducing emissions will be assessed.

The inventory is dominated by CO2 sources, but includes trace amounts of other greenhouse gases, whose emissions are converted to CO2 equivalent, or CO2e.  Also, the inventory excludes a small subset of emissions that are not readily controlled by local government actions including large engine sources, such as locomotive trains and aircraft, and agricultural sources, such as fertilizer.

5.1 Energy Use Background
The following sections present a summary of energy sources of emissions, 1990 baseline emission estimates, and a projection for emissions in the year 2010. 

The baseline employs electricity use data for 1995 to 1998 from the Potomac Electric Power Company (PEPCO) and natural gas use data from the Washington Gas Company.  Energy use data for the commercial sector was configured to include data from energy accounts for institutional buildings, master-metered multi-family residential buildings, and industrial buildings.  Some of this data was not available separately, requiring approximation techniques that introduce some uncertainty in the commercial sector estimate. This estimate can be refined if and when more precise data become available.  Also, data reconciliation methods are discussed in Chapter X/Appendix X of this plan.

Electricitytc \l2 "Electricity
The Potomac Electric Power Company (PEPCO) has been the sole utility providing electricity to Mount Rainier and the surrounding metropolitan area.
  PEPCO generates electricity mainly from baseload coal-fired power plants that it owns and operates throughout Maryland and Washington, D.C.  It also purchases power through the Pennsylvania-New Jersey-Maryland (PJM) transmission network.

The Maryland Energy Administration (MEA) is a partner in the federal government’s “Million Solar Roofs Initiative.” This allows MEA to offer incentives to promote the use of solar photovoltaic (PV) residential systems.  There is no PV installed in the city, but the city government is designing its new police station roof to allow for later installation.

Natural Gastc \l2 "Natural Gas
Prior to deregulation, Washington Gas was the exclusive provider of natural gas service in Mount Rainier and the surrounding metro area.  Less than 5% of its gas customers have gone to competitors under deregulation.  An underground pipeline that distributes methane to nearly all buildings in the city imports all natural gas.  All Washington Gas supplies are purchased from out‑of‑region sources and piped into the county.  Actual values for methane venting from pipelines and meters were not available from Washington Gas.

Transportation Fuelstc \l2 "Transportation Fuels
Petroleum transportation fuels used in Mount Rainier are produced and refined outside the metro region.  All gasoline and diesel are shipped by truck to fueling stations in or near the city

This section includes calculations of emissions from arterial roadways over which the city has no direct control. A 4-lane arterial, Rhode Island Avenue (US Highway Route 1) slices through the south part of the city, forming part of a T-shaped town business center.  A 6-lane arterial, Queens Chapel Road (State Highway 500) forms the northern border of the city, defining a strip shopping area near a Metrorail station. The Maryland State Highway Administration provides annual traffic counts for the two arterials.   However, traffic on these arterials neither originates nor ends within city limits. Thus, the City cannot effect a significant reduction in vehicle emissions generated by traffic on them.  Nevertheless, the emissions from these arterials are included as part of the city’s total even though the mechanisms to reduce these emissions rest primarily with regional “Smart Growth” policies, metropolitan transportation systems, and ride share/car pooling programs.  

The estimate of city-wide transportation emissions is based upon traffic (1) moving within or through Mount Rainier, (2) originating from Mount Rainier or (3) ending in Mount Rainier.

Methane Emissionstc \l2 "Methane Emissions
Solid waste in landfills is normally a community’s largest source of methane emissions. The city collects solid waste at curbside and disposes it at the Prince George’s County landfill site. For this site, the county has designed a methane recovery system that will supply thermal energy to heat and cool buildings and to generate electric power.  This facility is scheduled to open in 2001.

5.2 Emissions in Municipal Operations
Mount Rainier’s government uses energy in three ways: fueling city‑owned vehicles; space-conditioning and powering city‑owned buildings; and powering certain public services, such as street lighting. Energy use for Mount Rainier’s municipal operations accounts for less than 1% of total community energy use.  In 1990, municipal operations generated about 851 tons of CO2, while the entire community generated about 95,000 tons of CO2.

Although city government energy use and emissions make up only a small share of the community-wide total, it provides an opportunity for the government to “lead by example.”  City government energy use cost $91,000 in 1999, which is about four percent of  the city budget.  Future energy efficiency actions can reduce CO2 while saving money for other critical public service needs.

For 1990, the following table summarizes city government energy use and related CO2 emissions estimates:

Table 5.3a: 1990 City Government Emissions, by Fuel Type




Fuel
Energy Use
(million Btu’s)
CO2 Emissions*

(tons)
CO2 Share
(percent of total)

Electricity
2,466
539
72%

Natural Gas
540
32
4%

Heating Oil
361
29
4%

Gasoline
1,173
93
13%

Diesel
568
46
6%

TOTAL  
5,108
739
 100%

* Note: For each 1 million Btu: natural gas emits 0.059 ton, electricity emits 0.2177 ton, gasoline emits 0.079 ton, heating oil and diesel emit 0.081 ton.




Emissions from city government energy use can also be associated with each function of municipal operations.

Buildings.  Two facilities are included in the 1990 baseline emissions estimates;  the public works garage at 3175 Wells Avenue and the building at 3409 Rhode Island Avenue that housed the city hall, police station, and library in 1990.  Together, these two facilities have about 9,000 square feet of floor space and account for about $5,000 in annual energy use.

Vehicle Fleets. The 1990 baseline assumes a total of 20 city-owned vehicles that used a total of about 9,000 gallons of gasoline and 4,000 gallons of diesel fuel.

Streetlights.  In 1990, Mount Rainier had a total of 539 streetlights that used nearly 600,000 kwh in electricity that cost more than $60,000.

Waste.  Municipal government use of materials involves an “embedded” energy use that is associated with the materials’ production.  Paper used for administrative purposes accounts for the majority of waste in government operations.  The total waste generated from municipal operations represents about 2% of the waste generated by the community at large.

The following table lists the CO2 emissions from each municipal operation:

Table 5.3b: 1990 City Government Emissions, by Municipal Operation



Municipal Operation
CO2 Emissions (tons)
CO2 Share (percent)

Streetlights
527
62%

Buildings
169
20%

Vehicle Fleets
139
16%

Waste
17
2%

TOTAL
851
100%

5.3 Emissions in the Community
In 1990, the Mount Rainier community generated about 95,758 tons of CO2e.  Table X shows a breakdown of these emissions by fuel type.

Table Y shows CO2 emissions for each community sector.  It shows that emissions from each of the three sectors - residential buildings, commercial buildings, and transportation - account for nearly one-third of the total emissions.  The other source of emissions is community waste, which accounts for less than 1% of total emissions.

Table X. 1990 City-wide Emissions, by Fuel Type




Fuel
Energy Use
(million Btu’s)
CO2 Emissions
(tons)
CO2 Share
(percent of total)

Electricity
176,418
38,406
43%

Gasoline
349,776
27,632
31%

Natural Gas
220,232
12,994
16%

Heating Oil
57,296
4,641
6%

Diesel
38,532
3,121
4%

Propane
11,403
798
----

CNG
4,851
286
----

TOTAL
858,507
88,878
100%

Note 1: For electricity conversion to CO2, employed 0.2177 tons/million Btu, which is the 1990 factor for the District of Columbia.

Note 2: Amounts for propane and CNG are from national averages for 1990.

Note 3: Source for all conversions is the Greenhouse Gas Emissions Software, version 3.54a, August 1999.  Prepared for the ICLEI Cities for Climate Protection Campaign by Torrie-Smith Associates.




Table Y. 1990 City-wide Emissions, by Sector



Sector
CO2 Emissions (tons)
CO2 Share (percent0

Commercial
32,522
34.0%

Transportation
31,379
32.8%

Residential
30,956
32.3%

Waste
902
0.9%

TOTAL
95,758
100%

Note: For electricity conversion to CO2, employed 0.2177 tons/million Btu, which is the 1990 factor for the District of Columbia.



Residential
The community's residential sector included 3,586 dwelling units in 1990, with 1,044, or 29.1%, detached single‑family homes, and 1,787, or 50%, apartments in buildings with five or more units.  [Where are the other 755 units?]  Mount Rainier's housing stock is relatively old with 61.4% built before 1950, 38.5% built from 1950 to 1980, and only 0.14% built after1980.  In 1990, this sector accounted for 36% of total community energy use.  On an end-use basis, natural gas provided 62% of residential energy and electricity (excluding upstream power losses) provided 18%.  In 1990, this sector generated 30,956 tons of CO2, which was 32% of the community total.

Commercial
Dominated by struggling retail and service trades, Mount Rainier’s commercial sector is comprised of about 120 buildings, of which 3/4 are retail storefronts and the rest are commercial warehouses.  In 1990, it produced about 32,522 tons of CO2, which was 34% of the community total.  

Industrial
Mount Rainier has one or two light industrial buildings located adjacent to its commercial warehouses.  For the purposes of this plan, these buildings were considered as part of the commercial sector.


Transportation
Mount Rainier developed as an early 20th century trolley-car suburb of Washington, D.C.  Its population peaked at 11,500 persons in 1960, fell to 7,300 in 1980, but climbed back up to 7,954 in 1990, and 8,500 in 1995.  One major arterial, Rhode Island Avenue, the former trolley-car route, defines Mount Rainier’s main street business area and supports a Metrobus station that feeds bus lines into a Metrorail station and other bus lines that go to downtown Washington, D.C.  A second arterial, Queens Chapel Road, defines the city’s northern boundary.

The inventory identifies transportation as a source of emissions nearly equal to that of the residential and commercial sectors.  This plan uses a transportation energy use figure that includes “flow through traffic,” which means that most of the vehicle miles traveled (VMT) are generated by commuters that neither live nor work in the city.

Census data for 1990 showed 4,628 (58%) residents commuting to work outside of the city. Surveys taken by the Washington Metropolitan Area Transit Authority (WMATA) and reported in the 1990 Census indicated that 26.6% (of the city’s 4,628 commuters) used the Metrorail and/or Metrobus system for daily work commutes, 19.7% car pooled, and 47.9% drove a single-occupant vehicle with an average one-way commute time of 29.5 minutes.
  Another 1.8% used a taxi or bicycle, and the remaining 4.2% walked or worked at home.

Mount Rainier’s air quality is greatly affected by the region’s overall sprawl development patterns and the resultant low occupancy auto traffic that flows through and along its borders every day.

Waste 

Waste is another emissions source that merits review.  In particular, decomposing organic matter produces methane, a greenhouse gas with six times the impact of CO2.  The city’s generation of methane comes largely from non-recycled waste.  From 1990 to present, Mount Rainier’s non-recycled waste has been deposited at two landfills in Prince George’s County: the Brown Station site (Section B) in Bowie and the Sandy Hill site in Upper Marlboro.  In 1990, the community’s share of methane produced by landfilled solid waste is equivalent in CO2 terms to about 1% of the community’s total emissions.

The details of the emissions inventory, including data sources and assumptions, are discussed in Appendix A,"Mount Rainier Greenhouse Gas Emissions Analysis".  It is estimated the CO2 released from solid waste that was land filled is responsible for ~2.0% of the 1990 CO2 emissions.

6.0 Forecasted Emissions to 2010
The approach generally employed by the Cities for Climate Protection Campaign (CCP) assumes a 1990 baseline, which is described in Section 5, and a year 2010 estimate of future emissions.
   Because emissions would otherwise likely continue to grow under a BAU scenario,
 the emissions reduction target must include this growth by addressing the expected level of emission in 2010.  However, to stay consistent with the accepted measurement approach employed by national governments and the CCP, the emissions reduction target in this plan is expressed as a percentage of the 1990 emissions level.

In most cities, the change in emissions will be the result of economic expansion and development driven by population growth and the construction of new buildings and transportation systems.  

6.1 City Growth Trends

Mount Rainier is a mature city, nearly completely built-out.  Population growth and economic activity are not expected to increase in a major way.  However, some local trends may increase population and economic activity slightly and, thus, increase emissions modestly.

Mount Rainier does not have any major undeveloped tracts of land where major new development projects would occur.  Thus, it does not expect to add a large number of new buildings, new roads, or new residents.  However, some aspects of growth have been observed during the past few years and may continue through 2010.

First, population grew at an average annual rate of about 1% from 1980 through 1995.  City population peaked at about 11,500 in 1960 and then declined steadily.  It bottomed out in 1980 at about 7,400 residents, then grew to about 8,000 residents in 1990, and nearly 8,500 residents in 1995.  This recent growth could be due to a number of factors, including improvements in census-taking, higher occupancy rates in apartment complexes, and population growth in single family homes as a number of single senior citizen occupants are replaced by young families with children.

Second, there has been some residential infill development on properties that were previously undeveloped.  In the past 3 years, five detached single family homes have been built on empty lots and one single family home was built to replace a vacant, blighted home.  Further, a group of six rowhouses were built on a previously undeveloped parcel.  

Third, the occupancy of commercial properties may increase.  Since the late 1980s, there has been an increase in the number of vacant and boarded-up commercial properties.  More recently, there has been a city government effort to promote commercial revitalization and increase the occupancy rates for commercial buildings.  Assessing likelihood is very difficult, but it is hoped that commercial occupancy will increase and that there may even be some increase in density at main street locations where new construction replaces blighted buildings.

Fourth, there is a possibility that electricity plug load in homes and commercial buildings may increase through 2010.  The increasing variety of new home appliances and office equipment are leading such a trend nationwide.  This trend seems to be following from the increasing use of personal computers and related digital equipment.  However, a potentially offsetting trend is the growth in internet use for shopping and other tasks that may reduce car travel somewhat.

In fact, from 1990 through 1999, the city government implemented or influenced a number of measures that have or will likely reduce emissions through 2010.  These measures are documented primarily in Section 7 of the report.  Also, the government has planned or influenced several other measures that could help reduce emissions through 2010.  These measures are documented partly in Section 7, but mainly in Section 8.

6.2 Forecast Assumptions

The emissions forecast estimates the greenhouse gas emissions that would occur in the year 2010 under a business-as-usual (BAU)  future.  In other words, it projects what the emissions levels would be in 2010, assuming that from 1990 to 2010 there were no new city government policies or other community initiatives to reduce emissions.  This plan assumes that, under BAU conditions, emissions in 2010 would grow to a level 5% higher across all sectors than that which occurred in 1990.
  This modest 5% growth is assumed mainly because Mount Rainier is an almost completely built-out community. 

The forecast for city government emissions is based on factors such as number of streetlights, building operating hours (equipment duty cycles), number of building occupants, floor space growth, vehicle fleet size, and vehicle miles traveled.  Also, the community-wide forecast incorporates factors such as counts of population, households, commercial floor space, and commercial employees.  The forecast also assumes growth in fuel use, vehicle miles traveled, and waste output to landfills.

7.0 Existing Emission Reduction Activities
Since 1990, the city has initiated nine measures that help reduce greenhouse gas emissions.  A  tree planting measure achieves carbon sequestration, one transportation measure provides an alternative to car and transit trips, another transportation measure changes fuel use to less carbon intensive fuel, and the other six measures achieve CO2 reductions mainly through energy efficiency.  Estimates of CO2 reductions from these measures are described below and summarized in Table X.

7.1 Public Area Tree Planting
Target Sector: Municipal

Description: Since the 1980s or earlier, the city’s extensive stand of mature elm trees has fallen prey to Dutch elm disease. In 1989, the city enacted an ordinance that set goals for tree maintenance, preservation, and replanting.  An ongoing commitment from community volunteers has sustained efforts to identify opportunities and resources for tree planting.

Implementation: Since 1990, the city has won about $100,000 in grants and donations for public tree planting.  This has supported the purchase and installation of 500 to 800 trees with trunk calipers averaging more than 2 inches.  Though a majority of the trees were planted in residential areas, there has been a special focus on planting in the median strips and sidewalk tree boxes of the town center business area.  There is also a focus on planting in the riparian areas of the local Anacostia River watershed.  The city’s concentrated planting effort attracted attention from the state forestry agency, which has studied tree diversity and recommended ways to further the diversity of tree species and thereby reduce the chance for widespread loss due to disease and enhance the longevity of the urban forest as a whole. 

Impacts: One expert estimates that sequestration per tree ranges from 2 kilograms (4.4 pounds) to 6 kilograms (13.2 pounds) of carbon per year.
  This is translates into a range from 16 to 48 pounds of CO2 removed from the atmosphere per year.  Assuming that 20% of the new trees replaced diseased elm trees, the net CO2 sequestered would range from 3.2 tons CO2 per year (400 trees at 16 pounds CO2 per tree) to 16.8 tons CO2 per year (700 trees at 48 pounds per tree).  The city plans to continue planting new trees, but these future additions will be counted under new measures.

Further, the resultant enlargement of the city tree canopy reduces the urban heat island effect and provides direct shading for some buildings, which reduces air conditioning loads.  Both of these benefits help curb CO2 emissions, but the estimation of their quantitative effect is not attempted here.

7.2 Hiker-Biker Trail Development
Target Sector: Transportation

Description: In 1990, city bicycling activists initiated an effort to link the city to two nearby hiker-biker trails, which would put Mount Rainier at the center of a trail network.  Their effort grew into a multi-year activity that ultimately captured several million dollars of trail funding for the county and state from the former federal program under the Integrated Surface Transportation Efficiency Act (ISTEA).  The new trail system was named the Anacostia Headwaters Trails.  The eastern spur of the new trail linked the city to the University of Maryland. The northern spur of the new trail linked the northeastern residential area of the city to the West Hyattsville Metrorail station and to a splinter trail (Sligo Creek Trail) that goes to Takoma Park.  A further spur from the Metrorail station, the Prince George’s Connector Trail, will link to the Metropolitan Branch Trail in Washington, D.C., which will enable off-street bicycle commuting from the city to Catholic University, Capitol Hill, and downtown Washington.  Further, this trail connection becomes part of the East Coast Greenway and the American Discovery Trail.

Implementation: The northern and eastern links were completed in 1993.  The Sligo Creek Trail was paved in 1996, but it still needs pedestrian-activated signals to help trail users cross three major arterial roads.  Work is underway with state officials to make these safety improvements.  In 1998, the county funded a city-requested splinter trail from the northern trail to the city’s recreation center, greatly increasing off-street residential access to the entire trail network.  In 1999, the Metropolitan Branch Trail was funded and its initial construction was begun.  The county has scheduled the Connector Trail to be funded in 2001.

Impacts: For work-related commuting, the trail development clearly promotes some increased pedestrian and bike trips to the Metrorail station as an alternative to trips by car or bus.  Further, when the Metropolitan Branch Trail and Connector Trail are completed, it is likely that some number of work-related car and transit trips into Washington will be displaced by trail use.  

Assuming that pedestrian and bicycle trail use currently displaces the equivalent of one car, it would on average, displace 12,000 miles traveled per year with a fuel economy of 20 miles per gallon.
  Further assuming that each gallon of gasoline contains 0.125 million Btu and that 0.079 ton CO2 is emitted per million Btu yields an estimated emission reduction of 6.6 tons CO2 per year.  A much more conservation estimate would be that trail use displaces the equivalent of one-tenth of a car, which would put the estimate at 0.66 ton CO2 per year.

As further linkages to downtown Washington are completed in the near future, it seems safe to assume that the trail displacement of fuel use could double, which would define a range for 2010 from 1.32 tons to 13.2 tons CO2 per year.

As an additional, non-energy benefit, in 1998, the state established the Anacostia Trails Heritage Area, a formally recognized district that follows the geography of the trail network and took on its name as well.   

7.3 New City Hall Building
Target Sector: Municipal Buildings

Description: In 1990, the city began to plan for a new city hall with about 3,500 s.f. of interior space.  A concern for long-term energy costs led the city to seek options for energy efficiency.  It had plans audited at no cost by an energy consultant to the Maryland Energy Administration and by a staff person of PEPCO.  Several energy efficiency recommendations were offered.

Implementation: The city followed audit recommendations and installed a high level of attic insulation, natural daylighting, T-8 fluorescent lights, low-e windows, and high-efficiency heat pumps.

Impacts: A rough estimate is that these features cut city hall energy use by five to 10 percent.  Given its annual energy use of about 100,000 kwh, these features save about 5,000 to 10,000 kwh per year.  Assuming a heat equivalent of 3,412 Btu/kwh and CO2 emission intensity for electricity of 0.2085 tons CO2 per million Btu yields a baseline CO2 emissions estimate of 71.1 tons/year and a CO2 reduction estimate of 3.6 to 7.1 tons/year.

7.4 Traffic Roundabout Project
Target Sector: Transportation

Description: The city’s main intersection, where Maryland Route 1 meets two local collector streets, defines the town center business area and transit hub.
  The confluence defines a huge asphalt lake that encourages speeding, deters pedestrians, and contributes to the urban heat island effect.  In 1996, the city began exploring a partnership with the state highway administration to install a traffic roundabout to slow traffic, enhance the pedestrian experience, and reclaim green space.  As part of the project, five large traffic signals will be removed, yielding direct electric energy savings and CO2 reductions.

Implementation: Planning was completed in 1999, and a two-year construction period is set to begin in Spring 2000.

Impacts: Assuming that each signal uses 788 kwh of electricity per year,
 then the total energy savings will be about 3,940 kwh/year.  Assuming 3,412 Btu per kwh and a carbon intensity for electricity of 0.2085 tons CO2 per million Btu yields a CO2 savings estimate of 2.8 tons/year.  Also, the conversion of asphalt to green space with additional tree planting provides an additional carbon sequestration benefit.

7.5 Energy Star Procurement
Target Sector: Municipal Buildings

Description: Office equipment is the fastest growing electricity use in commercial buildings.
  In December 1998, ICLEI’s CCP workshop in Overland Park, Kansas, featured EPA’s program to promote energy efficient procurement by state and local governments.  Subsequently, in January 1999, the city council enacted a resolution that directs city departments to seek energy-efficient equipment in its purchases.

Implementation: Provided that quality, performance, and durability requirements are met, Resolution xx-99 sets the acceptable energy efficiency benchmark at either the EPA Energy Star product standard or an energy efficiency level that falls in the upper 25% of the product class.

Impact: Since the procurement policy was enacted, the city has leased a new copier, and purchased a fax machine and two new computers (public works and treasurer).
  Assuming low volume use, the power management feature on the copier saves about 100 kwh per year.
  Because fax machines operate 24 hours per day, most energy use occurs during periods of inactivity, making the power management feature important.  Thus, the new Energy Star-rated Omnifax machine may cut energy costs by up to 50%, saving about 110 kwh per year.
  The most important way for computers and monitors to save energy is to turn them off on nights and weekends.  The use of Energy Star power management features on each monitor saves about 75 kwh per year.
  Power management for each computer saves slightly less.  Thus, the two new computers save about 150 kwh per year.  The total energy savings estimate for these purchases is about 360 kwh per year.  This is equivalent to million Btu per year.  Assuming a CO2 intensity of 0.2085 tons CO2 per million Btu for electricity, the annual CO2 reduction is estimated at 0.26 ton per year.

7.6 Natural Gas Bus
Target Sector: Transportation

Description: In 1997, the county proposed the establishment of a new local bus service (Route 12) and sought the city’s support.  The city supported the proposal, contingent on several conditions including two that affect energy use.  The county agreed to the conditions.  One condition was that the new bus have a small size, no more than 30 feet in length.  The smaller size is more appropriate for the city’s narrow streets and it lowers the bus weight which, in turn, reduces fuel use.  The second condition was that the bus be fueled by natural gas instead of diesel fuel.

Part of the new county bus route was the relocation of a regional Metrobus route (Route F2).  As part of this relocation, the city requested that the Washington Metropolitan Area Transit Authority (WMATA) change to a smaller bus size.  WMATA agreed to the smaller size, which also lowers bus weight and, thus fuel use.

Implementation: In December 1998, the county began operating the new natural gas bus and Metro began operating its route with a smaller bus.

Impacts: Appendix x shows the fuel use and CO2 emissions calculations.  The bus travels an 8-mile circuit 22 times per day, which adds up to nearly 46,000 miles per year.  Assuming that the bus travels five miles for each gallon of diesel fuel, it would use 9,200 gallons annually.  Applying ICLEI conversion factors for heat content and CO2 emission intensity for diesel fuel yields an estimate of 103 tons CO2 per year.  Assuming the natural gas-fueled bus uses the same heat value of energy yields an estimate of 75 tons CO2 per year.  Thus, the change to the less carbon-intensive natural gas fuel lowers CO2 emissions by 28 tons per year.

Also, the lower WMATA bus weight reduces its diesel fuel use by X gallons per year.  Applying a CO2 intensity of Z for diesel fuel, yields an annual CO2 reduction estimate of Y tons per year. 

7.7 Habitat Green Home
Target Sector: Residential Buildings

Description: This energy measure encompassed a broad array of energy efficiency and other “green” design features that were incorporated into a new model home for a low-income family.  The energy aspect was incorporated as part of a revitalization project initiated by the City of Mount Rainier that engaged the Prince George’s County office of Habitat for Humanity as the primary partner.  Other key cooperating partners included the Maryland Department of Natural Resources, Prince George’s County Department of Housing and Community Development, and energy consultant John Spears of Sustainable Design Group, Inc., of Gaithersburg, Maryland.

Prince George’s County owned an undeveloped “surplus” residential lot at 3709 35th Street.  It was overgrown with high weeds and had become an eyesore that contributed to a sense of decay on a block that was struggling with physical disrepair and social instability.  In 1997, the City sought Habitat’s involvement with development of a new house at this site.  Habitat, which has its county office in Mount Rainier, felt the project would be worthwhile.  The City sought an neo-Victorian exterior design that would echo the character of homes in the neighborhood, support it’s national historic district, and thereby contribute to the City’s economic revitalization effort.

In 1998, the City further requested that Habitat incorporate energy efficient features into the design for the new house.  The City noted that Habitat had used such features for other home-building projects in Georgia and the District of Columbia.  Further, the City pointed out that such features would support Habitat’s goal of reducing the operating cost of home ownership.  Habitat supported the idea and asked for referral to the appropriate expert.  For technical assistance, the City referred Habitat to Dr. Mark Bundy of the Smart Growth and Green Buildings Program at Maryland’s Department of Natural Resources.  Dr. Bundy, in turn, referred Habitat to Mr. John Spears of the Sustainable Design Group, Inc., of Gaithersburg, Maryland.

Mr. Spears recommended to Habitat’s architect several energy efficiency features, including a tight shell with super insulation (R-30 attic, R-19 walls, R-19 basement), efficient windows (Argon-filled, low-e Andersen windows), natural daylighting, passive solar heating with overhangs, window design for cross-ventilation, and energy-efficient HVAC equipment.  Other “green” building features that he proposed include low-flow water-saving devices to conserve water; non-toxic paints that reduce ground, water, and air pollution; and use of recycled materials.  Further, all of the building shell features were designed to be consistent with the neo-Victorian exterior appearance of the house.

Implementation: The City engaged the county to donate the surplus property and to enact a special exception to allow house construction on the lot, which did not meet normal requirements for lot width.  The City also helped Habitat with various county permitting requirements.  Habitat engaged the architect and energy consultant for design services and it managed the contractors and volunteers.  In October 1998, Habitat broke ground for the new 2,500 s.f. house.  At the public groundbreaking ceremony, the Mayor noted that the energy efficiency and other green features reduce utility bills, curb indoor air pollution, and support the goals of the CCP to curb emissions that cause climate change.  At the October 30, 1999, public dedication of the completed house, the Mayor again noted the significance of the energy features.

Although the house is completed and occupied, an inventory of the actual energy features installed and an assessment of their performance is yet to be done.  In a brief walk-through following the dedication, the Mayor observed first hand and heard reports of the following features.  For the basement, two-inch styrofoam insulation outside and fiberglass insulation inside.  Floors 1 and 2 have extensive south-facing windows for daylighting and passive solar heat gain, and there is a skylight in the upstairs bathroom.  Further, windows were installed on other sides to support cross-ventilation that reduces the need for air conditioning.  Two-by-six framing enabled thicker insulation layers and a Tyvek vapor barrier was used.  A 200-amp service was installed.  The hot air gas furnace heating unit is the “ultra high efficiency” model of the Carrier Weathermaker 9200, which displayed an EPA energy star label.  Also, an A.O. Smith “Power Shot” hot water heater was installed.  It is rated at 250 therms/year, with a range from 220-288 therms/year.

Estimates of implementation costs have not yet been obtained, though they may be available from Habitat.

Impacts: This is the first Habitat “green” home in the county, fulfilling the City’s goal of “leading by example” and providing a model for energy features of future Habitat projects in the county. The home has been occupied since October 30, 1999.  However, the energy and CO2 savings from the home’s energy efficiency features have not yet been formally estimated and a record of energy utility bills is yet to be established.

However, a baseline could be drawn from regional or state averages for residential energy use in a single-family detached house with the same square footage.  The energy consultant said the design goal was to cut energy use to about half the local average.  However, he reports that not all the features he recommended were used.  For example, the volunteer labor may not have installed some of the insulation and shell-tightening features to a level of quality that would be expected with professional contract work.  Thus, a rough estimate of energy savings would be one-fourth to one-half less than the average use for a home with 1,500 s.f.  Thus, assuming the average energy use for a 1,500 s.f. home in the city is 175 million Btu per year,
 the estimate for the Habitat Home ranges from to 87.5 to 131 million Btu.  This reflects an energy savings of 44 to 87.5 million Btu, or estimated emissions reduction ranging from 3.8 to 7.7 tons CO2.

7.8 City Police Station Green Renovation
Target Sector: Municipal Buildings

Description: This energy measure includes a broad array of energy efficiency and other “green” features that are being designed into a commercial building renovation to create a new City police station.  The building is a contributing element of the City’s national historic district.  The City hired energy consultant John Spears of Sustainable Design Group to work with the project architect in designing energy features.  The energy design goal is to reduce building energy demand to 50% below the ASHRAE 90.1 standard.  Further, the project aims to attain a “silver” rating on the guidelines for Leadership in Energy and Environmental Design (LEED) developed by the U.S. Green Building Council.  The concept design includes a clerestory for natural daylighting and passive solar heat gain and several other building shell and equipment features.  This commercial building was selected to create a physical deterrent to crime and to spur further revitalization of decayed storefronts on this block of the town center’s main street.  Maryland’s smart growth funds provide a 50% match to the City’s funds, for a total project cost of about $1.7 million.

The police department’s budget is nearly $1 million per year.  It accounts for nearly half of the City’s budget and half of its employees.  The present police facility has about 2,000 s.f. in a 50-year old two story building that has been cited for Maryland occupational health and safety violations.  Further, it cannot be re-configured to meet current accreditation standards.  Thus, for more than 10 years, the City has been planning to develop a new police facility.

The building to be renovated is located at 3249 Rhode Island Avenue, which is the town center’s “main street.”   This Avenue is part of the historic Route 1 gateway from the Nation’s capital to Maryland.  The building was one of the first automobile dealerships on Route 1.  At the time of purchase, it was serving as an unsightly auto repair facility in the middle of a block of retail storefronts.

Energy features for the building shell include a clerestory along the ridge of the roof gable, a high level (R-30)  of roof insulation, and preservation of the option to install active solar on the expansive southwest face of the roof.  High efficiency HVAC and other equipment are planned for the interior.  A preliminary list of energy features is attached.

Implementation: In 1996, the City issued a bond to begin the project and held a preliminary design meeting with which included energy features as a topic.  Mr. Jack Werner of the U.S. Department of Energy’s Rebuild America program attended the design meeting and offered comments on features and technical assistance options.  After being rejected in 1997, the project received smart growth matching funds in the 1998 state legislative session.  Plans for energy efficiency and green design features were included in the City’s testimony.  In mid-1998, Grimm & Parker Architects decided to drop the project.  The City began a search for a new architect, which ended with the selection of Shick & Goldstein.  Later that year, the Council voted to contract with Mr. Spears for energy design services, to be rendered in cooperation with the project architect.  On November 4 and 18, 1999, the City held public meetings to present concept drawings.  Although, the choice of building facade was the primary issue, the visibility of the clerestory also surfaced in the discussion of exterior aesthetic aspects. 

The project is moving to a detailed design phase and then to a construction phase.  The current target date for completion is mid-2001.

Impacts: Until more features of the building design are fixed, the energy consultant advises that it is very difficult to estimate baseline energy use and energy savings for the project.   Nevertheless, a rough estimate for the order of magnitude of savings can be performed.  Assuming energy costs an average of $2.50/s.f. per year,
 the 6,000 s.f. facility would have a baseline energy cost of about $15,000 per year.  Assuming that natural gas heating accounts for about 30% of this cost, or $4,500 per year,
 and assuming a cost of $0.60/therm, the natural gas use baseline would be about 7,500 therms per year.  Using a natural gas heat content equivalent of 10 therms per million Btu and a natural gas CO2 intensity of 0.059 tons of CO2 per million Btu provides a rough baseline estimate of 44.3 tons CO2/year.

Similarly, assuming electricity accounts for about 70%, or $10,500 per year, and assuming a  cost of $0.07/kilowatt-hour, the electricity baseline would be about 150,000 kwh/year.   Assuming 3,412 Btu/kwh and an electricity CO2 intensity of 0.2085 tons CO2 per million Btu yields a CO2 baseline estimate of 106.7 tons/year.  Thus, the police station’s total baseline CO2 emissions are estimated roughly at 151.0 tons/year.

The primary goal of the City’s investment in project energy features is to cut the police station’s energy utility bills for the long-term.  Following this, the consultant’s goal is to cut the projected energy use and cost in half, to about $1.25/s.f. per year, which would yield a cost savings of $7,500 per year.  Assuming a constant ratio of natural gas to electricity use yields a reduction from projection of 75.5 tons CO2 per year.

  The Maryland Energy Administration (MEA) has grant funds for installing active solar equipment, such as rooftop photovoltaics.  However, unless a convincing argument for cost savings can be made otherwise, the City would likely have to fund this feature completely from MEA and other grant fund sources.

7.9 County Fire Station Green Building
Target Sector: Institutional Buildings

Description: This energy measure includes a broad array of energy efficiency and other “green” features that are being designed into plans for a new county fire station on Rhode Island Avenue (Route 1) that will be located partly in the City and partly in the bordering town of Brentwood.  The station will consolidate three smaller ones into one large facility.  The site spans three acres and it has displaced a bank, convenience store, two non-profit groups, and nine residential properties.  Through the county councilman and a citizen advisory group, the City has pushed for energy efficiency and other green features in the design for the site and building.  As a result, the county’s architect is using the LEED criteria in planning the facility.  However, the green features need to be coordinated with facade design aesthetics, landscape buffering for adjacent residential properties, and other community design issues.

The county is providing $5.5 million to fund acquisition, site preparation, and building construction.  A comparable county fire station building has 28,000 s.f. and, during the past year, used $30,000 in energy, of which 87% was for electricity.  Assuming a 50-year life for the new facility, this would amount to $1.5 million in energy costs, or 28% of the entire project cost.

The City has put forth a significant effort to educate the key county officials about the energy cost-saving potential.  In March 1999, the City organized a “green” building briefing for the county councilman, fire chief, and other county staff.  The briefing incorporated green building experts from Maryland DNR, Maryland Energy Administration (MEA), U.S. Green Building Council, EPA, and DOE.  One key result was an interest in using the LEED criteria for guiding the site and building development. The USGBC representative referred county officials to a fire station renovation project in Arlington, Virginia, which employed the LEED criteria.  Later, this led to a peer-to-peer facility tour with county officials and the project architect.  Also, the DOE representative referred county officials to a 1997 PTI publication, Improving Fire Station Indoor Air Quality While Minimizing Energy Cost.  Further, EPA’s web site noted an outstanding green fire administration building in Denver, Colorado.  This led to another peer-to-peer referral.  Also, the City sought further involvement with energy design aspects through the formation of an advisory committee to the city council and the formation of a five-town task force to provide design advice directly to the fire chief and project architect.  Yet another outcome of working on this project with the county councilman county staff was information about the availability of ICLEI’s CCP program, EPA’s Energy Star programs, and DOE’s Rebuild America program.  In April 1999, the county council passed a resolution to join CCP.  In November 1999, the county prepared applications to join Energy Star and Rebuild America.

Implementation: The fire station project is fairly complex, due to the variety of institutional interests that are stakeholders and the need to address several community impact issues.  Institutional interests in the county government include the Fire Department, County Councilman, Office of Central Services, Planning Department, and Department of Environmental Resources.  Local community interests include five small towns, three volunteer fire departments, a community development corporation, and a major church.  Concept elevation drawings have not yet been shown to the community, but are expected by January 2000.  Thus, Task Force design meetings are likely to continue into early 2000.  After this, the fire chief’s draft workplan estimates one year for construction.  So implementation could be finished as early as mid-2001.

Impacts: Design issues have thus far been focused primarily on potential nuisance impacts on the neighboring community. Further, energy features of the design have not yet been discussed with the community, although the architects have reportedly taken active interest in applying LEED guidelines.  Benchmarking to a comparable county fire station suggests a baseline energy cost of about $30,000 per year, of which 87% is for electricity and 13% is for natural gas.  Assuming a 50-year building life yields a lifecycle energy cost of about $1.5 million, which is 28% of the estimated project construction cost.

Using the same conversion factors as for the police station, the fire station’s baseline emissions estimate for electricity use is 265.1 tons CO2 per year.  Similarly, the baseline estimate for natural gas use is 43.4 tons CO2 per year.
  Thus, the total rough estimate of baseline emissions is 308.5 tons of CO2 per year. 

If energy efficiency design and equipment can cut energy use by one-fourth to one-half the baseline, then the building would cost $7,500 to $15,000 per year less to operate and CO2 emissions would be reduced by a value ranging from 77.1 tons/year to 154.3 tons/year.

Still other green features may also be able to help curb other (non-CO2) greenhouse gas emissions of the project.

8.0 New Action Measures to Reduce Emissions
8.1 Measures in Municipal Operations

8.1.1 Corporate Buildings

8.1.2 Corporate Fleets

8.1.3 Streetlights
Emission Reduction Potential: 7.8 tons (minimum) 175 tons (maximum)

Description: The town center’s main street (Route 1) is illuminated at a high level by high-pressure sodium lamps in semi-cutoff cobra head fixtures manufactured by General Electric (GE) in the 1950s.  All other city streets are illuminated at lower levels by mercury vapor lamps in GE semi-cutoff fixtures.
  Alleys, in general, are lit unevenly by mercury vapor cobra heads on utility poles located in the right-of-way and by floodlights mounted on adjacent private buildings.

The existing cobra heads along main street (Route 1) produce excessive light and glare.  For average horizontal illumination, meter readings indicate that the light level is considerably higher than that recommended by the Illuminating Engineering Society of North America (IESNA).  Further, field inspections confirm that light distribution is uneven, fixtures produce glare, and light quality is very poor.
 The result is wasted energy and adverse impacts on the aesthetics and character of the area. 

In 1998, city streetlights used 600,000 kwh at a cost of $65,000.  Thus, public street lighting is the single largest municipal energy use, accounting for about two-thirds of the city government’s energy bill.
 

Other outdoor lighting activity is focused on public safety for existing commercial buildings and functional lighting for newly constructed commercial and institutional (e.g. county fire station) buildings.  New development often spurs unplanned increases in lighting energy use.  Specifically, new lighting installations are often designed at much higher levels than those of  adjacent businesses, making them appear dark by comparison.  This, in turn, often leads to light competition, the “ratcheting-up” of light levels along business streets.  Further, such excessive lighting can create glare that contributes to traffic accidents and it creates dark shadows around commercial buildings that reduce the sense of public safety.  

Implementation: In February 1999, Mount Rainier and Takoma Park jointly convened a four-day series of presentations, public forums, night-time tours, photo tours, vendor tours, and council presentations on outdoor lighting.  Lighting consultant Debra Sachs led the effort.  Citizens, planners, consultants, municipal officials, and state agency staff participated.  For Mount Rainier participants, the activities focused on the opportunity to replace HPS cobra head lights on the main street with historic period pedestrian-scale lamps.  Energy use, cost savings, public safety, and aesthetics were all considered in detail. In particular, the choice of outdoor lighting equipment for main street was seen as setting a standard for possible replacement of other streetlights citywide.

Actions planned for implementation include:

(1) Develop a plan to relamp streetlights citywide, that will be implemented in two phases.  In the first phase, the City will work with the Maryland Department of Transportation (MDOT) and PEPCO to install metal halide lamps or induction lamps as replacements for 25 cobra heads on main street Route 1.  Both lamps produce a high quality light that would enhance the aesthetic qualities of the town center while providing equal or greater energy efficiency than the existing cobra heads.  In the second phase, the city will build upon experience with the first phase in fixing the choice of energy-efficient streetlight technology for the other areas of the city.  

(2) The outdoor induction lamp is a very promising technology.  Its much longer operational life (rated at 100,000 hours) than metal halide (rated at 10,000 hours) offers major cost savings through greatly reduced maintenance.  Also, the lower frequency of equipment changes means less material for landfills.  Its lack of mercury provides another environmental benefit.  One key barrier is that U.S. manufacturers have not yet developed many decorative fixtures that accommodate the induction lamp system.  Another barrier is MDOT’s reluctance to pioneer a technology that is not already in widespread use in the U.S.

(3) Develop a master plan and a clear policy that defines the lighting energy goals for the city.

(4) Explore energy efficiency standards with an eye on reducing energy use without compromising public safety and aesthetics of the night-time streetscape.

(5) In addition to induction lights, seek to increase use of other conservation devices such as the interval timer, motion detector, photo sensor, time clock and two-level dimming ballasts for HID sources.

(6) Exploit the deregulated environment to seek a new working relationship with PEPCO, that is more responsive to community interests in aesthetics and energy efficiency.

(7) Develop planning and zoning language to include performance based standards for selected outdoor lighting applications.

(8) Develop an education program to increase awareness among residents and commercial property owners to use lighting strategies that cut energy bills while improving aesthetics and public safety.  

Competing needs make the task of simultaneously illuminating streets and sidewalks difficult.

Impacts: In general, about one-third of outdoor light is wasted through excessive light levels and mis-directed light.
  In the city, the prospect of replacing existing streetlight fixtures with metal halide or induction lamps offers a major opportunity for energy savings and CO2 reduction.

A change in streetlights will be part of the traffic roundabout project that will be implemented from 2000 through 2002.  For main street, MDOT has agreed to reduce the light intensity level from about 5 footcandles (fc) to about 2 fc.
  This creates an opportunity for energy savings through a change in lamps.  About 25 street lamps will be changed as part of this project.  Assuming that each existing 250-watt HPS cobra head lamp is changed to a 150-watt metal halide lamp,
 
 electricity use would drop from 1,095 kwh to 657 kwh, which is a 40% or 438 kwh savings.
  Assuming 3,412 Btu per kwh and 0.2085 tons CO2 per million Btu, this change in lamps would reduce CO2 emissions by 7.8 ton per year.

The new streetlights installed in the roundabout project area will define a new aesthetic and a new energy efficiency level that will be replicated throughout the city.  There are about 750 streetlights in the city, each with a 175-watt mercury vapor lamp.  Changing a175-watt mercury vapor lamp to a 100-watt metal halide lamp saves 328.5 kwh per year.
  Thus, converting the entire inventory of 750 lamps would save 246,375 kwh per year.  Assuming 3,412 Btu per kwh and 0.2085 tons CO2 per million Btu yields a projected CO2 reduction of 175 tons per year.

8.1.4. Corporate Waste Reduction
Implement intensive long-term program to reduce waste from government facilities.  Specific programs can include encouraging the use of electronic communication (email, telephone) by city employees and contractors whenever appropriate, requiring use of duplex copying when appropriate, purchasing duplex-capable copiers and computer printers in all future purchases, encouraging use of scrap paper for internal use, and discouraging the use of non-recyclable products and materials by city employees and contractors.

8.1.5 Institutionalization
Actions to take inside the city government to ensure that the LAP enjoys implementation support and that future opportunities are captured.

8.2 Community Measures
This section of the plan describes opportunities in the broader community, analyzed by economic sector and by action measure.

8.2.1 Commercial Sector
Emission Reduction Potential: XX tons (minimum) XXX tons (maximum)

Co-benefits: Economically stronger business sector

Description: As noted in Section 5.3, in 1990, buildings in the city’s commercial sector accounted for 32,500 tons CO2, which was about 42% of total city emissions.  In particular, electricity accounted for 95% of this sector’s emissions.  As noted in Section 6.2, commercial sector emissions are projected to reach XX tons CO2 in 2010.  In keeping with the citywide reduction goal, the plan for this sector projects a proportional reduction of emissions by 20% below 1990 levels by 2010.

Implementation: Energy efficiency measures for buildings is the primary means available to curb CO2 emissions in the commercial sector.  Most of the commercial buildings in Mount Rainier are owned and occupied by small businesses.  Thus, building owner and business owner interests must be the “drivers” for this strategy to succeed.

However, there are several barriers to small business action to improve energy efficiency.  The first barrier is the perceived lack of a direct link to profitability in the business.  It is possible to demonstrate the potential profitability of an energy efficiency measure, but it may still have to compete with more profitable productivity measures that are situated more directly along business lines.  Even once a profit desire is awakened for an energy efficiency measure, the business is still likely to need technical assistance to arrange for financing and installing the measure.
  Also, individual small businesses are likely to be too small to attract an energy savings performance contractor, prompting the need for an aggregated effort with other businesses or with the city government as it seeks a contractor.

To increase awareness of the potential profit from energy efficiency, the city has begun to help facilitate three projects in commercial sector buildings.  Comprehensive energy audits were conducted for the Glut Food Co-op, Joe’s Movement Emporium (a dance studio), and Nisey’s Boutique.  The results of these audits will provide a foundation for action on measures that may be taken independently or with further technical and financial assistance that the city can help facilitate.  To help these businesses see energy measures as attractive, it will likely be necessary to show cost-effectiveness, benefits for employees and customers (such as improved indoor air quality), and a simple means for installation.

Further, for those businesses that take action, it will be important to recognize their leadership publicly.  This can be done through federal designation with the Energy Star building label and through local press releases.  Such public recognition of success can help other businesses see less risk and more opportunity.  It also promotes peer-to-peer communication that helps reduce perceived barriers.

Each of the three projects will be somewhat unique in its portfolio of energy-saving opportunities.  However, a lighting retrofit is often the most cost-effective measure, but it can be bundled with other measures to achieve greater savings while remaining profitable.  Cost-effective portfolios of commercial sector measures have been shown to achieve energy savings ranging as high as 25% to 40%.

Another possible commercial sector strategy to reduce emissions is to buy “cleaner” electricity.   In states where such green power has become an option, it has required a higher price that impedes its attractiveness.  In July 2000, a new Maryland law will start restructuring the electric utility industry by giving commercial consumers the ability to choose among competing power suppliers.  As a result, a city business may gain price bargaining influence by aggregating its load with other city businesses and with the city government.  As green power vendors come to local markets, aggregated buying could also reduce green power costs.  The city could help foster the creation of a non-profit corporation that creates aggregation opportunities. 

Impacts: Assuming a commercial sector market penetration that ranges from one-fourth to one-half of the commercial buildings and an energy savings that ranges from 10% to 40% per building, commercial sector energy savings would range from 0.025% to 20%.  Applying these assumptions would yield an emissions reduction that ranges from 813 to 6,504 tons of CO2 per  year.  Further, replacing just one percent of commercial sector electricity with green power that is completely free of fossil energy production would reduce CO2 emissions by 3,097 tons per year.

8.2.2 Residential Sector
Description: The residential sector is comprised of 1,044 single-family homes and 1,787 (+755?) apartments in multifamily buildings.  More background on the residential sector was presented in Section 5.3.

Implementation: One family has developed a “model” energy-efficient home that provides a local standard of excellence for single-family homes in the city.  A variety of measures could help other home owners reach one-fourth to one-half the level of improvement shown in the model home.  These measures include: including energy efficiency as part of a broader revolving loan program for home repairs, 

Also, the Housing Initiative Partnership (HIP) plans to incorporate several energy efficiency features as it renovates a 12-unit apartment building.  This building will likely become a local standard of excellence for end-use efficiency measures in the other multifamily buildings.  Further, most of the apartments are in a few very large complexes that have centralized energy facilities.  These facilities could be a target for equipment upgrades or replacement, for example, with highly efficient boilers or fuel cells.  A number of measures could help multifamily buildings cut energy use by one-fourth.  These measures include

Impacts: The base year data for the residential sector shows that electricity use generates CO2 emissions nearly equal to the total emissions from both natural gas and petroleum use. This suggests that, to achieve a major reduction. The strategy for this sector must address home insulation and heating equipment, such as boilers and furnaces, as well as major appliances, such as refrigerators.  Assuming that the measures described above can successfully reduce residential sector emissions by one-fourth, the residential contribution would fall by 7,739 tons CO2.

8.2.3. Transportation
[Kerr to draft]

8.2.4. Waste
Emission Reduction Potential: X tons (minimum) XX tons (maximum)

Description: The city has a successful curbside recycling program for detached homes in the community.  However, this program does not currently support businesses, multi-family apartment complexes and major community events.  Also, the city has promoted backyard composting, but does not now have an active program to support it.

Implementation: There are three general strategies for the city to help reduce community waste: strengthen curbside collection, extend collection to commercial and multifamily sectors, and increase public education and outreach efforts.  The following describes a number measures that could support each of these three strategies.

Curbside/refuse collection:

(1) Add textiles and small reusable items to the curbside recycling program (using, e.g., Saint Paul, Minnesota, program as model). Program could be a collaboration between the community and a local nonprofit like Goodwill Industries. Benefits: Gets more material into reuse in the most convenient manner for residents.  Can provide financial benefit local nonprofit organizations.

(2) When current equipment reaches the end of its lifespan, consider purchasing collection vehicles that allow simultaneous collection of both recycling streams or trash and recyclables.

Benefits: Reduces truck traffic and resulting ghg emissions.  Note:  Dual-collection of trash and recyclables works best when the recycling processor and trash disposal facilities are close to each other.  Since this is not the case in Mount Rainier, dual-collection of both recycling streams may be the best option.

(3) Drop-off/transfer station. Establish at least one drop-off location for recyclables and yard debris in the city itself.  Benefits: Would improve recycling convenience for residents and small businesses not in curbside program.

Commercial and Multifamily Sectors:

(4) Provide businesses and multi-family complexes with information on the county waste reduction assistance programs and requirements at least once a year.  Benefits:  Directs waste generators outside of the city waste management system to resources that are available for program establishment and improvement.

(5) Pass local ordinance requiring businesses to recycle and/or prepare waste management plans to meet recycling goals.  The city may want to set a 25% or higher recycling target as part of the ordinance.  Benefits: Ensures businesses are meeting the state recycling goal of 25%.

(6) Establish financial incentives for recycling in commercial-industrial sector by imposing city taxes or fees on commercial waste haulers and waiving or reducing them in proportion to tonnage recycled.  Benefits: Provides strong financial incentive to haulers to use recycling and composting options; could generate additional city revenues.

(7) Include requirements in building codes that new development of business and residential properties include provision for recycling.  Benefits: Over time will ensure that steadily increasing portions of businesses and apartments in city have adequate space for recycling.

(8) Plant debris.  Promote existing low-cost compost bin program operated by county by distributing bins at convenient location in city, e.g., city hall or library.  Benefits: Greater diversion of green waste; reduced collection and processing costs for green waste program.

Public Education and Outreach:

(9) Establish comprehensive and coordinated waste reduction outreach program for entire community, including the residential, commercial, industrial, institutional, and government sectors and including purchasing side of equation as well as disposal.  Specific methods should include developing an attractive brochure detailing proper curbside recycling techniques, a brochure explaining drop-off recycling services available from the county and organizations accepting donations of reusable goods, and putting detailed information about all community and county waste reduction programs on the city Internet site.  Benefits: Major avenue for waste prevention/source reduction; necessary link to ensure maximum benefits from all other programs and continuing commitment and participation in waste reduction from all sectors.

Note: Consider training and using citizen volunteers in a "Master Recycler" of "Friends of Recycling" style program.

(10) Work with the county or local utilities to identify new residents.  Target these individuals for outreach about waste reduction programs.  Benefits: Can decrease contamination of recyclables by people unfamiliar with system.

(11) Hold town meetings in community prior to implementation of future changes to programs (e.g., changes to curbside service, new drop-offs, new plant debris options).  Benefits: Good vehicle for increasing awareness and participation; helps alleviate misconceptions and concerns; helps staff understand concerns of public and develop ways to address them.

(12) Develop a school outreach program and implement school recycling programs.  Benefits:  Provides opportunities to tie trash into broader environmental lessons. Children can strongly influence behavior of entire family.  Successful waste reduction can save schools money on waste disposal.  Good place to use volunteers.

(13) Develop a system to monitor curbside recycling participation along routes allowing city to identify low-participation areas and implement special outreach and education efforts for low-participation in these areas.  Benefits: Allows community to target resources where they can have the most effect.

Special events:

(14) Conduct annual “spring cleaning” collection or drop-off event for reusables and difficult to dispose materials (such as fluorescent lights and ballasts).  Benefits: Good vehicle for increasing awareness and participation in waste reduction efforts; provides impetus and incentive for removing hazardous or unsightly items from property.

(15) Require special event recycling plans by event organizers for activities such as street fairs, outdoor concerts, athletic events. Requirement can be built into permit process for such events.

Benefits:  Targets for recovery a highly visible portion of the waste stream that often escapes recycling programs.  Provides visible reinforcement of recycling message.  Benefits: Government needs to set the best example; government is always a major waste generator.

Impacts: The methods are not well developed for estimating the equivalent CO2 emissions reduction from reusing and recycling household and business materials.  However, there are at least three ways that efforts to reuse and recycle curb emissions.  One is the reduced use of petroleum to produce new plastic products.  A second way is the reduced use of industrial process energy that is embedded in new products.  A third way is the reduced production of paper from trees, prevents release of carbon that is sequestered in trees.

Nevertheless, rough estimates of waste reduction tonnages are possible.  They are X, Y and Z tons for a total of U tons.  The equivalent emissions reduction is X tons CO2.

8.2.5 Education
xx

8.3 Energy Supply Options
Another possible strategy to reduce emissions is to buy “cleaner” electricity.   In other states where such “green” power has already become an option, it has required a higher price for single buyers that impedes its cost-competitiveness.  As a result, the city may gain price bargaining influence by aggregating community demand.  Further, it could aggregate load with other local government jurisdictions.  As green power vendors come to the mid-Atlantic market, locally aggregated buying could also become a tool for reducing green power purchase costs.

Electricity use is the largest source of CO2 emissions in the city government and the community at large.  Thus, major CO2 reductions could be achieved through energy efficiency measures that reduce electricity use and fuel switching that lowers the CO2 intensity of electricity production.

Electric Industry Restructuring in Maryland.

In July 2000, a new Maryland law will start restructuring the electric utility industry by giving consumers the ability to choose among competing retail power suppliers.  This open access means that whereas before, all customers received generation services from the power plants that the monopoly utilities built to serve them, now customers can buy from the generator or distributor of their choice. This change in structure creates an opportunity to create a non-profit municipal electric utility (MEU) corporation that would serve Mount Rainier and, perhaps, other neighboring communities.  The MEU could seek energy cost-savings through price negotiation and CO2 reductions through “clean energy” options.

In one form, the MEU would serve only the city government electricity load.  This could likely take place without any requirement to seek formal authorization from the Maryland Public Service Commission (PSC).
  However, because the government accounts for less than 1% of total community emissions, this form could not provide a major share of the CO2 reduction needed to attain the 2010 goal.

Alternatively, the MEU would be designed to provide full electric utility service - including generation, distribution, billing, and maintenance - to the entire community.
  The five municipal utilities that operate in Maryland constitute a precedent of sorts.
  However, under  the new law, the MEU would likely need to seek formal authority to operate from the PSC.  Several steps could be required, including enactment of a city legislation, formal filing for PSC authorization, and participation in a PSC evidentiary hearing.

One role for the MEU would be to provide distributed site generation and energy efficiency services to the broader community.  These services could, for example, include the installation of attic insulation, photovoltaic systems, or residential fuel cells.  Implementation of this role would require several steps, including the establishment of a financing fund, securing a energy performance contractor, and instituting a billing system.  Because no franchised electricity provider is presently delivering such “non-wired” services in the city, and because offering these services does not threaten a direct infringement on the existing PEPCO franchise, the PSC may find it easy to grant that authority to a newly created MEU.

Another role for the MEU would be to serve as a distributor of electricity supply services.  The MEU would be an intermediary that buys electricity from a “green” power generating company and resells the power to home owners, apartment complexes, and businesses.
  It would be similar in operation to existing Maryland municipal utilities except that it would not own distribution equipment.  In this case, the MEU would have to provide metering service and devise a means for terminating service to customers that don’t pay their bills.

In one variation of this role, the MEU would secure supply for city government purposes and act as an aggregator for businesses and residential customers.  By acting only as an aggregator, instead of as a utility, it could provide the aggregation services to businesses and residential customers outside city boundaries.

As another variation the MEU would act only as a promoter of green power.  In this case, it would select and advertise a green power provider to local residential and business electricity buyers.  In return, the green power provider may be required to supply administrative services - such as billing - for the MEU.

Emission Reductions

The on-site energy efficiency and solar energy generation measures that the MEU delivers will reduce 100 percent of the emissions associated with the displaced electrical loads.  Also, where  fuel switching or on-site generation uses natural gas to displace electrical loads, a significant percentage of the associated emissions will be eliminated.

Many surveys cite electricity inefficiency levels in the residential sector as high as 50%.  Similarly high percentages of wasted electricity are found in the commercial sector.  Assuming that half of the city’s businesses and homes reduce electricity use by 25% through solar energy and energy efficiency measures offered by the MEU, the related CO2 emissions would decline by 12.5%.  As electricity use in buildings comprises about 34,000 tons of CO2,
 these measures could cut CO2 emissions by about 4,250 tons per year.

Further, assume that the MEU buys green power from a provider whose energy generation contains 50% of non-biomass renewable energy.  If 10% of the community’s electricity demand subscribes to this service, then the remaining 29,750 tons of electricity-based CO2 emissions would be cut by 5% (50% x 10%) or about 1,500 tons per year.
  Alternatively, if 50% of the community’s demand subscribes to this service by 2010, then CO2 emissions would be cut by 25% (50% x 50%) or about 7,500 tons per year.

Part of determining the feasibility of this size of reduction will turn on the premium that a green power provider may offer for a 50% renewable energy mix. A high premium will mean fewer MRMEU customers will be interested.

8.4 Implementation Strategy
[Kerr to draft]

9.0 Evaluation and Future Plan Revisions

9.1 Background and Context

Any approach to developing an evaluation plan for Mount Rainier’s ICLEI Program must begin with an appreciation of the fact that Mount Rainier is a very small city, with limited internal staff resources.  Despite the best of intentions in such a situation, city staff are likely to not be highly trained in technical evaluation skills (and in any case, are likely to be too busy with the demands of “normal” city business to become full-time program evaluators).

In these circumstances, there are really only two options for a small city such as Mount Rainier: become part of a larger study performed for the county or state or for a group of CCP members, or develop an internal evaluation approach that is low-tech, low-cost, and easy for current staff or volunteers to conduct.

This evaluation pre-plan favors the pragmatic internal evaluation approach, because the larger study is likely to be a “one-shot” assessment, leaving the city with no capability to assess progress over time, unless they once again joined a larger study effort with outside experts.  In contrast, the pragmatic internal approach highlighted in this pre-plan would be oriented toward creating a self-sustaining capability for the city to monitor and evaluate its performance over time.  The purpose of the pre-plan document is to outline an overall “in-house” evaluation approach. 

9.2 Evaluation Objectives

In the simplest analysis, “program evaluation” has three fundamental objectives: (1) to document the outcomes of the program; (2) to examine the “process” by which the program operates (in order to identify ways to improve that process); and (3) to provide information useful for future policy and program planning.  The material below discusses each of those objectives as they apply to the Mount Rainier CCP program.

9.2.1 Documenting Outcomes (Impact Evaluation)

Outcome evaluation for the program should serve two principal functions (a) documenting concrete outcomes or accomplishments of the program (e.g., buildings audited, measures installed, services provided, etc.); and (b) measuring or estimating alternate impacts of the actions taken (e.g., energy savings, CO2 reductions, dollar savings, etc.).  The first of those two aspects is the most direct indicator of the achievements of the program, and it is only through those achievements that the second aspect of the outcome assessment gains credibility and a basis for quantifying impacts.

The combination of reasonably diligent record-keeping by city personnel and/or their implementation contractors (e.g., descriptive information about what equipment was there previously and what was installed, etc.), together with the CO2 emissions software developed by CCP, should enable an adequate estimate of ultimate impacts of the Mount Rainier program.

9.2.2 Assessing the Program Process (Process Evaluation)

An important part of program evaluation that is sometimes overlooked is the area of “process evaluation”.  The purpose of process evaluation is to examine the operation of a program (e.g., how it is administered, who participates and why, how well the procedures are designed and implemented, etc.), in order to try to identify ways in which the program could be improved.  Process evaluation is particularly important for relatively new endeavors such as the city’s CCP program, where there is still much to be learned about how to most effectively operate that type of program.

The primary method used in process evaluation is talking to people involved in administering the program as well as “customers” of the program.  This can be done through a variety of techniques.  It is usually preferable to bring in an outside expert to perform the process evaluation, because they can often better provide three key elements that help produce a good process evaluation: (1)objectivity, the ability to assess a program in an unbiased manner; (2) fresh perspective, the absence of pre-conceptions allows someone to “see” things that involved parties might miss; and (3) communication, the ability to encourage parties to speak candidly in their comments about a program.

If Mount Rainier can piggyback on a larger study, it could bring in an outside expert to conduct a small process evaluation, which would include both interviews with key parties as well as a review of record keeping data and practices.  However, if that is not feasible, the city could still attempt to perform an internal process evaluation by engaging a volunteer who has some interviewing skills, and who would be able to reasonably approximate the three elements discussed above.  The content of the interviews should focus on the person’s perceptions of the program design, its operation, and its goals.  This should include an assessment of both strengths and weaknesses, and any suggestions they would have for improving the program.

9.2.3 Providing Input Into Planning

Ultimately, the most important contribution of evaluation is not retrospective (documenting what happened) but prospective (providing input into future decisions).  Evaluation needs to be crafted such that it provides information to help policymakers decide what to do next.  This can be decisions at the broadest level (i.e., whether to continue or cancel a program) or at a very specific level (e.g., what changes to make in program operations, what measures to target next, etc.).  The information provided by an evaluation needs to be practical and understandable by administrators and policymakers, who are often non-technical people.   Lastly, evaluation needs to be timely, providing information to decision makers in time to help influence decisions and choices which must be made.

Assuring success in this function has as much to do with team-building with management as it does with evaluation per se.  It is the job of the evaluator to identify and collect the data needed for planning, but it is the manager’s responsibility to help focus the evaluation at the outset and enable the information to be used appropriately when it becomes available.  A key aspect for enhancing this function is to be sure to involve the policy decision makers on the front end, in helping to identify the objectives of the evaluation.

Finally, one particular area of planning input worthy of note is the ability to use the program database to help identify future intervention targets.  There should be data available to help prioritize and select the most promising new projects for the program to address, based on both technical engineering data (e.g., on savings potential and cost) as well as the on-the-ground experience being accumulated in the program.  Evaluation should be an important tool for program administrators and planners to use to optimize the future effectiveness and impacts of the program.

10.0 Appendices
Appendix X.  Natural Gas Bus

(1) Trip length = 8 miles.

(2) 22 trips/day X 5 days/week X 52 weeks/year = 5,720 trips per year.

(3) Vehicles Miles Traveled (VMT) = 5,720 X 8 = 45,760 miles per year.

(4) Fuel Economy = 5 miles per gallon diesel fuel.

(5) Annual fuel use = 45,760/5 = 9,152 gallons diesel fuel.

(6) Diesel heat content = 0.139 million Btu per gallon.

(7) Heat equivalent of diesel fuel = 9,152 X 0.139 = 1,272 million Btu.

(8) CO2 emission intensity for diesel fuel = 0.081 tons CO2/million Btu.

(9) CO2 emission intensity for compressed natural gas (CNG)  fuel = 0.059 tons CO2/million Btu.

Table X. CO2 Emission Reduction from Existing Measures









Estimated Annual Emission Reduction




Measure
Start Date
1999

Low
1999

High
2010

Low
2010

High

1. Public Area Tree Planting

 (1990-1999)
1990
3.2
16.8
3.2
16.8

2. Hiker-Biker Trail Development
1993
0.7
6.6
1.3
13.2

3. New City Hall Building
1994
3.6
7.1
3.6
7.1

4. Energy Star Procurement
1999
0.3
0.3
1.5
3.0

5. Natural Gas Bus
1999
28.0
28.0
28.0
28.0

6. Habitat Green Home
1999
3.8
7.7
3.8
7.7

7. Traffic Roundabout Project
2001
----
----
2.8
2.8

8. City Police Station Green Renovation
2001
----
----
75.5
75.5

9. County Fire Station Green Building
2001
----
----
77.1
154.3

TOTAL
----
39.6
66.5
196.8
308.4

Table Y. Public Buildings’ Baseline Emissions




Facility
Size

(square feet)
Site Energy Use

(million Btu)
CO2

(tons)

Public Works
4,000
608
51

Library/Police (old)
2,000
1,320
118

City Hall
3,000
348
71

New Police Stn (est)
6,000
1,260
151

Fire Station (est)
28,000
1,922
309

TOTAL
43,000
5,458
600

Appendix X. Significance of Climate Change for Cities
Public Health Impacts
Both increased heat and increased air pollution will cause more deaths in cities.  

The Baked Apple: An increase in temperature of just 2 degrees C would cause 340 additional deaths per year in New York City alone. 

In most cities, higher temperatures mean more air pollution.  Heat facilitates the formation of ground level ozone - a primary ingredient of urban smog.  The dark surfaces of streets and roofs in cities cause an "urban heat island effect" which exacerbates the problem.  As temperatures peak in cities, so do ozone levels.  Smog inevitably results. 

Smog aggravates respiratory ailments such as emphysema and asthma.  Children and older adults are especially at risk.  Data from hospitals in the Canadian province of Ontario show that admissions for respiratory problems rise by about 7% on smoggy summer days.  That doesn't include those who suffer without being hospitalized. 

The heat wave which hit North American cities during the summer of 1988 may be a harbinger of what is in store.  During that heat wave, ozone levels were 25% higher than national ozone standards in more than 70 cities in the USA.  Central and western Europe experienced similar heat waves in 1992.  Hundreds of Americans died in the blistering heat wave that engulfed the eastern United States in the summer of 1995. 

An Environmental Protection Agency study of 15 major cities estimates that 9,800 additional deaths could occur annually in the United States due to air pollution as a result of global warming.

Respiratory diseases, allergies, and cardiovascular diseases are all likely to increase with increased temperatures in the cities of the north.

Increased cancer is also connected to global warming, due to the depletion of the ozone layer. What's the connection?  Human emissions of chlorofluorocarbons (CFCs) rise to the upper atmosphere.  As the lower atmosphere and surface of the earth warm with the greenhouse effect, the upper atmosphere cools, and ice crystals form.  The ice crystals h elp to destroy ozone in the upper atmosphere by allowing the chlorine in CFCs to break apart.  The "ozone hole" allows increased ultraviolet-B radiation and infrared radiation to reach the earth from the sun.

This has been seen dramatically in the "ozone hole" over the Antarctic, as well as over heavily populated areas of North America and Europe.  Health effects of increased radiation include increased incidences of skin cancer, eye damage, and suppression of the immune system.

The increased radiation from ozone depletion also adds to the formation of ground level ozone with the resultant smog and respiratory problems as noted above. 

Food Production Shortages
Cities may have to compete for scarce food supplies.  Although some countries may enjoy increased agricultural productivity, overall a worsening of production inside the continents is predicted.  Fertile delta and coastal regions will lose agricultural land.  In Egypt and Bangladesh alone, 15% of arable land will be flooded.  India and China are similarly threatened.  The decrease in food production may first affect the poor countries of the south, but eventually, too, the countries of the north.

Crop yields in mid-latitude regions may be reduced by 10 to 30%.  Today's leading grain-producing areas, such as the Great Plains of the United States, may experience more frequent droughts and heat waves. 

In mid-latitude regions, agricultural zones may shift toward the poles by 200 to 300 kilometers for every degree Celsius of warming.  Rugged terrain and poor soil may not allow farming in all of these newly warmer regions.  Any increased productivity could be more than offset by declining productivity in other regions caused by higher temperatures, more frequent droughts, or greater soil salinity. 

Although local and regional changes to agricultural productivity are difficult to predict, even small changes are likely to seriously disrupt global food supplies.  Cities - even major cities in the developed world - are likely to see the effects.  Even without global warming, agriculture faces an almost insurmountable problem: the world’s population is projected to increase from the present 5 billion to 8.5 billion by 2025.  To feed this number of people, agricultural production would have to rise by 75%.

Potential Water Shortages
Water could become scarce, even in many areas where today there is plenty. Irrigation will be difficult in central and southern Europe, which will result in lower harvest yields.

Long term or unprecedented drought already threatens water supplies in some European and North American cities.  Water levels in many of the major rivers of Europe are already low.  Large rivers like the Seine, Po, Thames, Rhine, and the Danube may have low water levels for such long periods that they can no longer be used for water extraction. 

More frequent droughts will deplete surface water that supplies cities in many regions.  After many dry years, fresh water reserves in some western states of the USA are now disappearing. Winter snowfalls are already 40 to 70 percent lower than normal in some temperate regions. Climate change may aggravate these trends.

Economic effects may prove massive. Reduced water runoff in California's Sacramento Basin, for example, could cost $7 billion annually.

Climate Extremes
The Northern Hemisphere will experience greater warming than the Southern Hemisphere. Rainfall and snowfall will be less reliable. There will be long hot and dry periods. All inland communities will be affected. Vegetation may wither, and trees and forests will be threatened. Massive forest fires will endanger all ecosystems.

Rising Sea Level
During the past century, average sea level rose by nearly 15 centimeters (cm).  By the year 2030, global warming is expected to cause a further rise of about 18 cm (0.7 foot).  If the current trend in greenhouse gas emissions continues through 2100, the sea level could reach 1 meter (3.3 feet) above the current level.

A rise in sea level causes salt water to intrude into aquifers and to flow further upstream in rivers that empty into the sea. A 30-cm sea level rise would cause salt water to flow 5 to 15 kilometers further inland.  Coastal cities that obtain fresh water from nearby rivers might be forced to construct new water supply infrastructures further inland - at a staggering cost.

Everywhere in the world, global warming threatens coastlines with erosion.  In the USA, 20,000 kilometers of coastline are likely to be affected.  In Europe the erosion of sandy beaches may hurt tourism, particularly in the Mediterranean.  The most vulnerable lands would be the unprotected, densely populated coastal regions of some of the world's poorest countries.

Measures to protect coastal cities from storms could also run into the billions. 

Threatened Municipal Infrastructure
Sewage treatment in coastal cities is geared to a certain range of water levels.  Rising sea levels may make this infrastructure obsolete. 

In New York City alone, shoreline infrastructure includes 6100 miles of sewers,14 water pollution control plants, 80 sewage pumping stations, 47 bridges, 80 electric power generating plants, and numerous transit tunnel air and vent shafts, transit and rail lines, landfills, oil refineries terminals, hazardous waste pipelines and tank farms.  All of these would be threatened by rising sea levels.

Problems caused by rising sea levels could include water and sewage backing up into streets, hazardous waste leaks, water pipeline leaks, flooding of transit tunnel air and vent shafts, malfunctions of major electrical and transit systems, erosion and corrosion of roadbeds and other facilities, and weakened support structures.

Rather than alter the infrastructure, cities may choose to abandon it and relocate in upland areas at a cost of billions of dollars.  People and jobs would be forced to relocate, and land use would change dramatically.

Not all impacts would be negative, however.  In some cities, warming could reduce damage to an infrastructure from frost, and lower the cost of snow removal and space heating.

Storms and Floods May Intensify
There may be more frequent and more violent storms.  Hurricanes and cyclones get their energy from the heat in sea water, and warmer oceans might expand storm regions.  On the other hand, global warming might reduce the number of mid-latitude storms.  Warming of the air will likely be greatest towards the poles.  This will reduce the difference in air temperature between the poles and the equator, a primary cause of such storms.

One thing appears certain.  Higher sea levels will expose coastal cities to even greater risk from storms.  A rise of 18 centimeters projected by 2030 would threaten coastal settlements, wetlands, and lowlands.  The entire Dutch coast, Hamburg, Copenhagen, and Venice would be affected. Raising dams would cost individual countries and regions billions of dollars.  In the developing world, countless millions of people could lose their homes, if not their lives.

Coastal catastrophes have already happened. In 1988 monsoon rains and tropical hurricanes flooded hundreds of square kilometers of Bangladesh, killing roughly two million people. 

Forests and Recreation Areas Are Threatened 

Forests and recreation areas will be stressed with either lower average precipitation or higher loss of moisture from soils and leaves or both. Because of their long lifespan, trees are badly affected by environmental changes. Many species depend on a relatively narrow range of climate and soil conditions.

For most types of trees, seeds cannot be carried far or fast enough to move with rapid shifts in climate zones.  In mountain zones of Europe, over half the trees are already diseased, and climate change is hastening the death of forests.  Higher temperatures would help insects to reproduce more quickly, and tree diseases would increase.

In most cities, trees are already under stress from pollution and changing climatic conditions.  City trees will suffer even more with global warming.  For urban areas in Europe and North America, the results are likely to be fewer trees - or large investments in new species for shade and recreation.  Parks may lose species that are marginal to the region, and may eventually lose native species.  Cities will have to invest huge amounts of money to cultivate species of trees that are able to survive altered climate conditions.  This has an effect on the soil, the water balance, and the existing variety of species.

Refugee Migration to Northern Cities
Increased migration from southern nations to northern urban centers will strain municipal resources.  Of 18 million refugees in the world today, at least 10 million are environmental refugees.  Even this figure may be underestimated.  Every day, 5,000 people leave their homelands for environmental reasons.  This number is expected to increase rapidly.

A third of the world's population today lives in a 60 kilometre wide strip along the coasts. Rising sea levels will cause millions of people to lose their homes, livelihoods, fields and fisheries.

Water shortages, heat, drought, and food shortages force people to seek new homes. Funds are not available to offset the death of forests and ecosystems by planting new trees or changing agricultural production. Environmental refugees head for those places where survival seems most likely - the cities of the wealthier industrialized nations. Cities will find it difficult to distance themselves from the hunger and need of these refugees. The cost of accommodating such migration, however, could be staggering. 

If just one percent of the global population has to migrate in 2025, 80 million more people would flock to the urban industrialized centers. 

� Washington Post, December 22, 1999, p. B1-4.


� Last summer, West Nile encephalitis struck several people in the New York City area.  The mid-Atlantic region is now on watch for this mosquito-borne disease.  As a case in point, the Prince George’s County Fire Department carried an article on this disease in its December 1999 newsletter.


� The transportation sector includes emissions from two major arterial highways that carry regional commuter traffic through the city.  The city is neither the origin nor the destination for most trips on these arterials.  Although the city has no control of this traffic, some pollution is generated within city borders and, thus, it is included in this inventory.  This assumption of responsibility may give the city government a stronger basis to argue for regional smart growth initiatives.  Info on the Maryland Smart Growth Program is at: http://www.op.state.md.us/smartgrowth/.


� Need to footnote the WMATA source here.


� The UNFCCC created an international protocol for measuring emission reduction targets relative to the 1990.  CCP follows this convention.


� Most cities will have a different inventory of emissions in 2010 than they did in 1990. 


� The 5% estimate is a very rough, intuitive guess which is expected to be more refined in later plan updates.


� Personal communication with Dr. Hashem Akbari, Urban Heat Islands Program, Lawrence Berkeley National Laboratory, Dec. 1, 1999.


� EIA, Monthly Energy Review, December 1999, Table 1.10.


� ICLEI’s estimate of CO2 emission intensity for electricity includes efficiency losses in power production, transmission and distribution.


� Route 1 is Rhode Island Avenue, and the two collector streets are 34th Street and Perry Street.


� City of Berkeley Resource Conservation and Global Warming Abatement Plan.  January 1998.  p. 61.


�American Council for An Energy-Efficient Economy.  Guide to Energy-Efficient Office Equipment, Revision 1.  Feb. 1996.  p. 1.


� Much larger energy savings could be obtained by procuring more fuel efficient vehicles as the city fleet turns over.  Guidance for such purchases is available in the annual ACEEE Green Guide to Cars and Light Trucks.  No new vehicles have been purchased since the procurement resolution was put in place.


� ACEEE, Figure 12,  p. 51.


� Typical laser fax machines use about 220 kwh per year, so a 50% savings would be about 110 kwh per year.  ACEEE, Figure 13,  p. 59.


� ACEEE, p. 25.


� This was derived by dividing the citywide total of 314,000 million Btu by 3,586 households and then multiplying by two, to account for the larger size of homes relative to apartments.


�  The conversion from energy to CO2 was based on the community average for energy use.  Thus, electricity comprises one-sixth of the energy saved, natural gas comprises two-thirds, and fuel oil comprises one-sixth.


� Estimate from John Spears, Sustainable Design Group.


� Estimate from John Spears, Sustainable Design Group.


� Assumes Maryland natural gas price of $4.81 per million Btu as cited in U.S. DOE.  EIA.  State Energy Price and Expenditure Report 1995.  Aug. 1998.  p. 141.


� GE fixtures were high intensity discharge (HID) mercury vapor and high-pressure sodium lamps.  At that time of their commercialization in the 1950s, lighting performance features, such as color and energy use, were not a high priority.  Today, GE cobra head fixtures illuminate most U.S. roadways, and are regarded as poor performers when compared to other commercially available fixtures.  The cobra heads cause glare, sharp contrasts in light levels, and poor lighting on the pedestrian sidewalk network creating an unsafe and uninviting area. 


� Conducted by lighting consultant Debra Sachs in February 1999.


� In general, electricity use for municipal lighting typically represents 25 percent of the total energy demand, and of that amount 2.5 percent is commonly used for outdoor lighting.





� International Dark Sky Association.


� For existing light intensity, MDOT’s computer estimate was 5.19 fc and its field measurement was 3.59 fc.  MDOT’s new light intensity target is 1.6 fc to 2.0 fc.  However, the city’s lighting consultant recommended a level as low as 1.2 fc.


� A 250-watt HPS cobra head lamp produces 27,000 lumens.  A 150-watt pulse-start metal halide lamp produces 11,300 lumens.  U.S. Environmental Protection Agency.  Lighting Upgrade Manual.  Sept. 1998.  p. 39.


� A 165-watt Philips induction lamp produces about 9,600 lumens and has an energy efficiency about equal to that of the metal halide lamp.  However, it has a major cost-saving advantage due to its much longer life and lower maintenance requirements.


� Assumes duty cycle of 4,380 hours per year, which is half the total number of hours per year.


� A 100-watt metal halide lamp produces 7,600 lumens compared to 7,400 lumens for a 175-watt mercury vapor lamp.  U.S. Environmental Protection Agency.  Lighting Upgrade Manual.  Sept. 1998.  p. 39.


� Technical and financial assistance may include help with energy audits, aggregated projects, building benchmarks, Requests for Proposals (RFPs) and bid packages, low cost financing, performance contract negotiations, and evaluations to track progress.


� The Maryland Public Utility Companies Article, Section 7-210(b) states that, a municipal corporation (other than Baltimore City) may not build or operate a plant for supplying electricity for other than municipal purposes unless the municipality has a certificate of authority from the Commission (emphasis added). In other words, the Public Service Commission (PSC) must approve the creation of any new municipal electric utility, if it will supply electricity for non�municipal purposes. 


� With the same design, it could also be set up to serve a number of communities.


� Further, there are some 2,000 municipal electric utilities across the nation. 


� Green power is electricity generation that has a relatively low level of CO2 emissions and often includes production from various renewable energy sources such as wind, biomass, and solar energy.  Green power providers are operating in Pennsylvania, which borders Maryland to the north.


� Community electricity use generates about 36,783 tons CO2.  Excluding 2,466 tons CO2 used in the city government sector leaves about 34,000 tons CO2 used in business and residential buildings.


� Green power subscribers have reached about 10% in Pennsylvania, but only about 1% in California.


� This section is based on the report, Evaluation Pre-Plan for the Mount Rainier ICLEI Action Plan Grant Program, prepared by Dr. Martin Kushler, December 1999.


�In circumstances like this, issues such as statistical precision are not particularly important or meaningful.  What is important is the use of accurate record keeping, reasonable engineering assumptions, and a defensible calculation methodology.  In this case Mount Rainier would be responsible for the first of those items, but could rely on the expertise and credibility of CCP and their software for the latter two elements.











