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EXECUTIVE SUMMARY
Public Utility District No. 1 of Cowlitz County, WA (Cowlitz) engaged Global Energy Partners
(Global) to conduct a Conservation Potential Assessment (CPA) study in accordance with
Washington I-937. The study used 2010 as the base year and then developed potential estimates
for the period 2012-2021. This study represents an update to the first CPA conducted by Global
for Cowlitz in 2009.

Study Objectives
The key study objectives included:


Conduct a conservation potential study for electricity for Cowlitz’s service territory. The study
accounts for:
1.

Impacts of existing Cowlitz DSM programs

2.

Cowlitz’s load forecasts

3.

Impacts of codes and standards

4.

Technology developments and innovation

5.

The economy and energy prices



Assess and analyze cost-effective conservation potential in accordance with the Northwest
Power and Conservation Council’s Sixth Power Plan and Washington I-937 requirements.



Analyze various market penetration rates associated with technical, economic, and achievable
potential estimates.



Provide Cowlitz’s planners with insight into energy use trends and conservation potential as
they design and implement energy conservation programs in the coming years.

Definitions of Potential
In this study, we estimate three types of potential for conservation savings: technical potential,
economic potential, and achievable potential. Technical and economic potential are both
theoretical limits of conservation savings. Achievable potential embodies a set of assumptions
about the decisions consumers make regarding the efficiency of the equipment they purchase,
the maintenance activities they undertake, the controls they use for energy-consuming
equipment, and the elements of building construction.

Technical potential is defined as the theoretical upper limit of conservation potential. It
assumes that customers adopt all feasible measures regardless of their cost. At the time of
equipment failure, customers replace their equipment with the most efficient option commercially
available. In new construction, customers and developers also choose the most efficient
equipment option. Examples of measures that make up technical potential in the residential
sector include:


Ductless mini-split air conditioners with variable refrigerant flow



Ground source (or geothermal) heat pumps



LED lighting for general service and linear applications

Technical potential also assumes the adoption of every available measure, where applicable. For
example, it includes installation of high-efficiency windows in all new construction opportunities
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and air conditioner maintenance in all existing buildings with central and room air conditioning.
The retrofit measures are phased in over a number of years, which is longer for higher-cost
measures.

Economic potential represents the adoption of all cost-effective conservation measures. In
this analysis, the total resource cost (TRC) test, which compares lifetime energy and capacity
benefits to the incremental cost of the measure, is applied. Economic potential assumes that all
customers purchase the most cost effective option at the time of equipment failure and also
adopt every other cost-effective and applicable measure.
Achievable potential takes into account expected program participation. Participation is based
on “ramp rates” developed by the Northwest Power Conservation Council (the Council), adjusted
selectively to reflect Cowlitz’s past program experience.

Study Approach
To execute this project, Global took the following steps, which are also shown in Figure ES-1.
1. Perform a market characterization to describe sector-level electricity use for the residential
and commercial sectors for the base year (2010). This included using utility data and
secondary data from sources such as NEEA and EIA.
2. Utilize secondary sources to understand how Cowlitz’s residential customers currently use
electricity. Combining this information with the market characterization, we developed energy
market profiles that describe energy use by segment and end use for the base year, 2010.
3. Develop a baseline electricity forecast by sector, segment and end use for 2012 through
2021.
4. Identify and analyze energy-efficiency measures appropriate for Cowlitz.
5. Estimate three levels of energy-efficiency potential for the residential and commercial
sectors, Technical, Economic, and Achievable.
Since the industrial sector is dominated by a few, very large customers, a different approach was
used. Global conducted onsite interviews with the major customers to identify appropriate
measures to conserve energy and take into account actions recently taken. This process
identified specific conservation steps that the customer could potentially adopt over the next 10
years. The Council’s ramp rates were then applied to the technical potential to develop
achievable potential.
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Figure ES-1 Overview of Analysis Approach for the Residential and Commercial Sectors

Market Characterization and Baseline Forecast
Cowlitz PUD provides electric service to approximately 48,000 accounts in Cowlitz County.
Situated in southwestern Washington, Cowlitz serves suburban and rural areas, with its largest
population centers in Kelso and Longview.
As a customer of the Bonneville Power Administration (BPA) and as a utility operating in the
State of Washington, Cowlitz has a long history of energy conservation activities. Past experience
has ranged from customer education to household audits and rebates for a variety of energy
efficient equipment to custom projects with the large industrial customers.
While there are several important factors that differentiate Cowlitz from many load-serving
entities in the Pacific Northwest, one of the most important features is its customer mix. Roughly
75% of Cowlitz’s electric sales are supplied to industrial accounts even though the residential
sector accounts for approximately 90% of the member accounts.
Total electricity use for the residential, commercial and industrial sectors in 2010 was 4,700,541
MWh or 537 aMW. As shown in Figure ES-2, the largest sector is industrial, accounting for
3,594,779 MWh. The remaining use is split between residential (16%) and commercial sectors
(8%).
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Figure ES-2 Sector-Level
Level Electricity Use, MWh, 2010

Residential Sector
Total residential
ntial electricity use in 2010 was 730,827 MWh. This sector was divided into three
main segments based on housing type. Information for each ccustomer
ustomer segment is shown in
Table ES-1. The single-family
family segment used over three-quarters of the total reside
residential sector
electricity in 2010. It has the largest number of customers and the highest
st intensity (average use
per customer).

Table ES-1
Segment

Residential Sector Electricity Usage and Intensity by Segment Type
Number of
Customers

Electricity Sales
(MWh)

Avg. Use/Customer
(kWh)

% of Total
Usage

Single Family

35,443

637,330

17,982

87%

Multi Family

2,548

27,778

10,900

4%

Mobile Home

3,951

65,719

16,634

9%

41,942

730,827

17,425

100%

Total

Figure ES-3 presents the end-use
use breakout for the residential sector as a whole. Space heating
accounts for almost one-third of the usage, followed by appliances and water heating. The
miscellaneous end use is also substantial and it includes such devices as furnace fans and other
“plug” loads (hair dryers, power tools, coffee makers, etc.). The electronics end use, which
includes
des personal computers, TVs, home audio, etc., also contributes significantly to household
electricity usage. Additional electricity consumption is allocated among cooling, combined heating
and cooling (heat pumps) and lighting.

viii
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Figure ES-3 Residential Electricity Use by End Use per Household, 20
2010

The residential baseline forecast incorporates the effects of future customer growth, trends in
appliance ownership, building codes, federal appliance standards,
standards and customer response
respo
to
changes in electricity prices and household income. Overall, use increases significantly, from
730,827 MWh in 2010 to 1,027,548 MWh in 2021, a 41% increase.
Figure ES-4 presents the forecast of use per household. Most noticeable is that lighting use
decreases significantly after 2012, as the lighting standard from EISA comes into effect and as
CFL lamps continue to gain traction. Appliance use also decreases over the forecast period due
to appliance standards. Use in electronics increases over the forecast period, reflecting the
increase in saturation of electronic devices in the home which offsets the effect of the television
standard.

Figure ES-4 Residential Baseline Forecast by End Use
Use, 2010
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Commercial Sector
Total electricity use in the commercial sector in 2010 was 374,935 MWh. Using statewide survey
data and secondary sources total commercial floor space is estimated at 23.9 million square feet,
implying an average intensity of 15.7 kWh per square foot per year. Information for each
customer segment is shown in Table ES-2. The largest segment is warehouses, with almost 8
million square feet and the largest amount of electricity usage with over 68,900 MWh. As
expected, restaurants and groceries have the highest intensity due to the large amount of
cooking and refrigeration. Warehouses, schools, colleges and the miscellaneous segment have
the lowest intensities.

Table ES-2

Commercial Sector Electricity Usage and Intensity by Segment, 2010
Segment

College

Annual Use
(MWh)

Floor Space
(million sq. ft.)

Intensity
(kWh/sq.ft.)

919

0.1

14.8

School

33,693

3.2

10.4

Grocery

35,865

0.7

52.0

Health

25,694

0.8

30.6

Lodging

14,010

0.7

19.0

Large Office

22,526

1.0

22.0

Small Office

19,545

1.1

18.3

Restaurant

22,772

0.5

46.4

Retail

63,659

3.5

18.4

Warehouse

68,944

7.9

8.8

Miscellaneous

67,307

4.5

15.0

374,935

23.9

15.7

Total

Figure ES-5 shows the breakdown of annual electricity usage by end use. Lighting is the largest
single end use in the commercial sector, accounting for over one-third of total usage.
Refrigeration is second, followed by ventilation, cooling, and miscellaneous. Each of the other
end uses accounts for less than 8% of total usage.

x
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Figure ES-5 Commercial Electricity Consumption by End Use, 2010
20

The commercial baseline forecast incorporates the effects of future customer growth, trends in
appliance saturation, building codes, federal appliance standards, and customer response to
changes in electricity prices. Overall use increases significantly, from 374,935 MWh in 2010, to
476,532 MWh in 2021,, a 27% increase. Figure ES-6 presents the baseline forecast at the end
enduse level for the commercial sector as a whole. Most end uses show modest growth over the
forecast period. The exceptions are lighting, which declines due to EISA 2007 lighting standards
and refrigeration which is affected by the EPACT 2005 standards for refrigeration.

Figure ES-6 Commercial Baseline Electricity Forecast by End Use
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Overall Conservation Potential
Table ES-3 presents the estimates of achievable potential for all sectors – residential, commercial
and industrial. The savings for the residential and commercial sectors are derived from using a
“bottom-up” analysis approach using LoadMAP. The savings for the industrial sector are based on
interviews with Cowlitz staff and the energy managers at the large industrial customers.

Table ES-3

Summary of Cowlitz Conservation Potential
2012

2013

2016

2021

Energy Savings (Cumulative MWh)
Residential

5,618

11,715

40,433

89,631

Commercial

4,250

9,394

26,457

53,933

Industrial

5,456

16,369

99,574

224,237

15,325

37,478

166,465

367,801

Residential

0.6

1.3

4.6

10.2

Commercial

0.49

1.07

3.02

6.16

Industrial

0.62

1.87

11.37

25.60

1.7

4.3

19.0

42.0

Residential

0.64

0.70

1.24

0.99

Commercial

0.49

0.59

0.57

0.46

Total
Energy Savings (Cumulative aMW)

Total
Energy Savings (Incremental aMW)

Industrial

0.62

1.25

2.71

2.71

Total

1.75

2.53

4.52

4.17

Energy Savings (% of Sector Baseline)
Residential

0.7%

1.4%

4.4%

8.7%

Commercial

1.0%

2.2%

5.9%

11.3%

Industrial

0.1%

0.4%

2.5%

5.6%

Total

0.3%

0.7%

3.1%

6.7%

Biennium Pro-rata Target Energy (MWh)

73,560

Biennium Pro-rata Target (aMW)

8.4

Figure ES-7 summarizes the achievable 10-year potential by sector in cumulative aMW. The
industrial sector accounts for the largest portion of the savings – about three-fourths of the
overall total.

xii
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Figure ES-7 Achievable Potential by Sector, 2021

Residential Sector Potential
Table ES-4presents estimates for the three types of potential. Figure ES-8 depicts the potential
energy savings estimates graphically.


Achievable potential projects 5,618 MWh of energy savings in 2012, 0.7% of the baseline
forecast. This increases to 89,631 MWh, 8.7% of the baseline forecast, in 2021. In terms of
aMW, projected energy savings are 0.64 aMW in 2012, rising to 10.23 aMW in 2021.



Economic potential, which reflects the savings when all cost-effective measures are taken,
is 20,775 MWh in 2012. This represents 2.4% of the baseline energy forecast. By 2021,
economic potential reaches 155,987 MWh, 15.2% of the baseline energy forecast. In terms
of aMW, projected savings are 2.37 aMW in 2012 with the cumulative savings reaching 17.81
aMW in 2021.



Technical potential, which reflects the adoption of all conservation measures regardless of
the cost, is a theoretical upper bound on savings. In 2012, energy savings are 32,647 MWh,
or 3.8% of the baseline energy forecast. By 2021, technical potential reaches 240,933 MWh,
23.4% of the baseline energy forecast. In terms of aMW, technical potential is 3.73 aMW in
2012, increasing to 27.5aMW in 2021.
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Table ES-4

Conservation Potential for the Residential Sector
2012

2013

2016

2021

852,219

867,259

926,279

1,027,548

Achievable Potential

5,618

11,715

40,433

89,631

Economic Potential

20,775

37,889

92,953

155,987

Technical Potential

32,647

60,066

143,852

240,933

Achievable Potential

0.64

1.34

4.62

10.23

Economic Potential

2.37

4.33

10.61

17.81

Technical Potential

3.73

6.86

16.42

27.50

Achievable Potential

0.64

0.70

1.24

0.99

Economic Potential

2.37

1.95

1.76

0.83

Technical Potential

3.73

3.13

2.96

1.37

Achievable Potential

0.7%

1.4%

4.4%

8.7%

Economic Potential

2.4%

4.4%

10.0%

15.2%

Technical Potential

3.8%

6.9%

15.5%

23.4%

Baseline Forecast (MWh)
Cumulative Energy Savings (MWh)

Cumulative Energy Savings (aMW)

Incremental Energy Savings (aMW)

Savings (% of Baseline)

Figure ES-8 Residential Conservation Potential Savings

Figure ES-9 shows the forecasts under the three types of potential along with the baseline
forecast. By the end of the forecast, achievable potential savings are expected to offset 41% of
the growth in the baseline forecast.

xiv
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Figure ES-9 Residential Conservation Potential Forecast

Figure ES-10 focuses on the achievable potential by end
en use.


Space heating savings come from improvements in shell measures such as duct repair and
sealing and wall insulation
insulation.



Lighting continues to provide savings through the upgrade to CFLs from infrared halogen
lamps,, which become the new baseline in 2014.
201



Water heating also accounts for large savings due to purchases of higher efficiency water
heaters (EF 0.95) and the installation of low-flow
low
showerheads.



Electronics also contribute significantly to the savings by moving to purchases of ENERGY
STAR equipment.



Because of the relatively small share of homes with space cooling, there are only minor
contributions from this end use, primarily through the addition of building shell measures.
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Figure ES-10 Residential Achievable Potential by End Use in 2021 (MWh)
35,000

Savings in 2021 (MWh)
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Commercial Sector Potential
The baseline forecast for the commercial sector remains relatively flat through the forecast
period, which reflects the sluggish economy, building codes, and relatively efficient energy-use
patterns. Nevertheless, the opportunity for energy-efficiency savings is still significant for the
commercial sector.


Achievable potential projects 4,250 MWh of energy savings in 2012 and 53,933 MWh in
2021. This corresponds to 1% of the baseline forecast in 2012 and 11% in 2021. In terms of
aMW, projected energy savings are 0.49 aMW in 2012, rising to 6.16 aMW in 2021.



Economic potential, which reflects the savings when all cost-effective measures are taken,
is 19,120 MWh in 2012. This represents 4.5% of the baseline energy forecast. By 2021,
economic potential reaches 89,129 MWh, 18.7% of the baseline energy forecast. In terms of
aMW, projected energy savings are 2.18 aMW in 2012, and increasing to 10.17 aMW in 2021.



Technical potential, which reflects the adoption of all conservation measures regardless of
cost, is a theoretical upper bound on savings. In 2012, energy savings are 25,295 MWh, or
5.9% of the baseline energy forecast. By 2021, technical potential reaches 129,669 MWh,
27.2% of the baseline energy forecast. In terms of aMW, projected energy savings are 2.89
aMW in 2012, rising to 14.8 aMW in 2021.

xvi
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Table ES-5

Conservation Potential for the Commercial Sector
2012

2013

2016
016

2021

427,830

433,116

449,377

476,532

Achievable Potential

4,250

9,394

26,457

53,933

Economic Potential

19,120

34,879

66,170

89,129

Technical Potential

25,295

44,110

87,628

129,669

Achievable Potential

0.49

1.07

3.02

6.16

Economic Potential

2.18

3.98

7.55

10.17

Technical Potential

2.89

5.04

10.00

14.80

Achievable Potential

0.49

0.59

0.57

0.46

Economic Potential

2.18

1.80

0.58

0.48

Technical Potential

2.89

2.15

1.11

0.77

Achievable Potential

1.0%

2.2%

5.9%

11.3%

Economic Potential

4.5%

8.1%

14.7%

18.7%

Technical Potential

5.9%

10.2%

19.5%

27.2%

Baseline Forecast (MWh)
Energy Savings (MWh)

Cumulative Energy Savings (aMW)

Incremental Energy Savings (aMW)

Energy Savings (% of Baseline)

Figure ES-11 Commercial Conservation Potential Savings

Figure ES-12 shows
hows the forecasts under the three types of potential along with the baseline
forecast. By the end of the forecast, achievable potential savings are expected to offset 11% of
the growth in the baseline forecast.
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Figure ES-12 Commercial Conservation Potential Forecast

Figure ES-13 focuses on the achievable potential by end
en use. Not surprisingly, lighting delivers
the highest achievable savings. Cooling is next highest in terms of achievable potential, followed
by water heating and refrigeration.

Figure ES-13 Commercial Achievable Potential Savings
Savings by End Use in 2021
202 (MWh)
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Figure ES-14 focuses on the achievable savings by building type. The most savings are available
in retail buildings due to the amount of savings achieved through lighting measures. Warehouses
account for a large percentage of the commercial square footage in the service territory and
therefore offer a large amount of savings.

Figure ES-14 Achievable Potential Savings in 2021
2021 by Commercial Building Type (MWh)
(M

Industrial Sector Potential
The industrial sector includes only 27 customers, but accounts for 76%
% of the electric sales.
Within the industrial sector, there are four very large consumers, three of which are pulp and
paper mills. Since the four large users have such a large impact, Global conducted onsite
interviews with representatives from each of the customers to discuss how the facility uses
energy, conservation achievements, any changes on the horizon for the customer, and any plans
for conservation in the future
future.. In doing so, several measures that are technically feasible were
considered as Technical potential. In order to estimate Achievable potential, the Council’s ramp
rates were applied to technical savings. In this case, economic potential was not estimated in the
same manner as the other sectors (by applying the TRC test). Instead, only those measures that
are approved by the customer and assumed to be cost-effective
cost effective are included in the analysis.


Achievable potential projects 5,456 MWh of energy savings in 2012, 0.1%
0.1 of the baseline
forecast.. This increases to 224,237 MWh, 5.6%
5.6 off the baseline forecast, in 2021
2021. In terms of
aMW, projected energy savings are 0.6 aMW in 2012, rising to 25 aMW in 2021.



Technical potential, which reflects the adoption of all conservation measures regardless of
the cost, is a theoretical upper bound on savings. In 2012, energy savings are 54,565 MWh,
or 1.4% of the baseline
aseline energy forecast. By 2021
2021, technical potential
otential reaches 350,370 MWh,
8.8%
% of the baseline energy forecast. In terms of aMW, technical potential is 6.2 aMW in
2012, increasing to 40.0 aMW in 2021
2021.
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Table ES-6

Conservation Potential for the Industrial Sector
2012

2013

2016

2021

3,839,935

3,924,920

3,965,465

3,984,794

5,456

16,369

99,574

224,237

54,565

109,130

269,119

350,370

Achievable

0.6

1.9

11.4

25.6

Technical

6.2

12.5

30.7

40.0

Achievable

0.1%

0.4%

2.5%

5.6%

Technical

1.4%

2.8%

6.8%

8.8%

Baseline Forecast (MWh)
Cumulative Savings (MWh)
Achievable
Technical
Savings (aMW)

Savings (% of Baseline)

Figure ES-15 Industrial Conservation Potential Savings

Cumulative Energy Savings ( aMW)

Achievable

Technical
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Figure ES-16 shows the forecasts under the two types of potential along with the baseline
forecast. By 2021, achievable potential savings are expected to offset 155% of the growth in the
baseline forecast.
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Figure ES-16Industrial Conservation Potential Forecast
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Figure ES-17Industrial Achievable Potential by End Use in 2021 (MWh)
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Report Organization
This report is presented in six chapters:
1. Introduction
2. Analysis Approach and Data Development
3. Market Assessment and Market Profiles
4. Baseline Forecast
5. Energy-Efficiency Measures
6. Conservation Potential
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ABOUT GLOBAL
Global Energy Partners is a premier provider of energy and
environmental engineering and technical services to utilities,
energy companies, research organizations,
government/regulatory agencies and private industry.
Global’s offerings range from strategic planning to turn-key
program design and implementation and technology
applications.
Global is a wholly-owned subsidiary of EnerNOC, Inc committed
to helping its clients achieve strategic business objectives with a
staff of world-class experts, state of the art tools, and proven
methodologies.
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