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Executive Summary

Approach

The Northwest Energy Efficiency Alliance is currently funding the Distribution
Efficiency Initiative (DEI) Project. One major component of the DEI is to perform site
visits for a sample of 500 representative single-family homes in the Pacific Northwest.
DEI will provide the Alliance with a baseline of Pacific Northwest residential building
stock characteristics for single family homes. One residential sub-sector that is not
represented in this effort is multifamily dwellings. This multifamily building stock study
served to collect information on the multifamily residences and common areas for a
sample of complexes in the Pacific Northwest. Of the almost 5,000,000 dwelling units in
the PNW, 24% are multi-unit dwellings with 17% of the total in larger (=5 units)
multifamily buildings. RLW concentrated their efforts on the larger multifamily units,
targeting two complex sizes: complexes with 5 to 19 units, and complexes with greater
than 20 units. The table below shows that there is an approximately equal distribution of
complexes in each of the size categories in both the population and the sample.

Complex % of Complex % of
Size Population | Population Sample Sample
5 to 19 units 273,353 49.9% 15 46.9%
20+ units 274,614 50.1% 17 53.1%

Table 1: Complex Population and Sample Sizes

There are two primary reasons for collecting multifamily dwelling characteristics data.
The first is that these data are important to have for designing and evaluating the
Alliance’s residential consumer products projects. Also, future projects may target the
multifamily sector, and characteristics data on this sub-sector would be crucial in
planning any such projects. Combining a multifamily data collection effort with that of
the DEI also results in significant cost savings in the sample selection process and the
scheduling of site visits.

RLW Analytics (RLW) was able to cost-effectively conduct 83 on-site tenant surveys at
32 complexes spanning October through December 2004. These complexes were
selected to be representative of the larger multi-family complexes in the Idaho, Oregon,
and Washington areas. In the early stages of the study, RLW developed the survey
instruments under guidance from the study team. With the integrity of all survey
questions intact, the finalized survey was redesigned for a palm-top computer software
program. Combined with easy to use mini-PC computers, the software was programmed
to allow for fast and easy on-site data collection.

While on-site, the surveyors collected data on the major appliances and lighting systems
in the home/unit. The surveyors collected nameplate data for eight major appliances:
Refrigerator-Freezers, Self-standing Freezers, Dishwashers, Clothes Washers, Clothes
Dryers, Water Heaters, Heating Equipment, and Cooling Equipment. The auditors
collected lamp and fixture data on each lighting fixture within the home. In addition to
the lighting and appliance survey data, the on-site surveyors also collected data on attic,
floor and wall insulation R-values, wall construction (i.e. 2 x 4, 2 x 6, masonry) types,
and window type and number of panes.

RLW Analytics, Inc.
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As the data were collected, the auditors uploaded the site data from the palm-top
computers to the RLW office. The data were cleaned for any data inconsistencies and
imported into a database on RLW’s SQL Server.

The analyses for lighting, appliances, and other characteristics are summarized in this
report. Each site was given its appropriate sampling weight to project the study findings
up to the population. Analysis queries were written in MS Access and processed using
RLW’s Model Based Statistical Sampling (MBSS) software.

Key Findings

Lighting

Overall, sampled residences contain an average of 11 fixtures and 18 lamps. The vast
majority of installed lamps are incandescent at §9%. Four percent of all fixtures contain
a compact fluorescent lamp. The average wattage per lamp for compact fluorescent,
incandescent, and halogen lamps found in common areas is 14, 61, and 52 watts,
respectively.

Room by room analyses showing breakouts of lamp types and fixture types are included
in the report. Highlights of technology specific queries that were performed include:

¢ Recessed cans - About one-fifth of all homes have at least one recessed can,
which represents approximately 5.2 % of all fixtures observed on-site. None
of the observed recessed cans contain a CFL.

¢ Ceiling Fans - Roughly one-third of the sampled homes contain a ceiling fan.
Only 5.9% of the ceiling fans contain a CFL. On average ceiling fans contain
approximately 2 lamps.

¢ Torchieres - About 20% of homes have at least one torchiere. The
distribution of lamps observed in the torchieres was 51.1% incandescent,
30.4% halogen, and 18.5% CFL.

Refrigerators

Data were collected on primary refrigerators. The average age of the primary
refrigerators is approximately 7 years old.

Self-Standing Freezers

Self-standing freezers are present in only seven of the surveyed homes. The average
freezer age is 10.8 years old, and has a median range of 11 to 14 cubic feet.

Cooling Systems

Approximately one-third of all homes have at least one air conditioner. In these homes,
approximately 16% of the air conditioning systems are central. The remaining 84% of air
conditioners are space systems. Space systems are defined as systems that condition only
the room or area where the system is located (i.e., window wall air conditioner). Window
or wall room air conditioners (AC) units are most common (65%) followed by packaged
system AC units (13%) and portable systems (11%).

Of the 84% of air conditioners that are space systems, 77% are window or wall units,
13% are portable units, and 10% are window unit heat pumps. Of the 16% of air
conditioners that are central systems, 80% are packaged systems, while split systems
comprise the remaining 20%.

RLW Analytics, Inc.
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Heating Systems

The dominant heating fuel type is electricity with a saturation of over 80%. Nineteen
percent of homes use gas as the primary heating source. The most popular heating system
is baseboard heating accounting for 56.8% of all primary heating systems.

The second most popular heating system is the wall heater, comprising over 23% of all
primary heating systems.

Clothes Washing and Drying Appliances

It should be noted that 72% of multifamily complexes have at least one clothes washing
machine on the premises, while 62% of complexes have electric dryers, and 9% of
complexes have gas dryers. Roughly 30% of homes in the sample have a clothes dryer
and approximately 32% of homes had a clothes washing machine. Within the homes,
every dryer observed through the course of the survey was electric. Approximately 65%
of all dryers is less than 10 years old, with another 9% between 11-15 years old.

One horizontal-axis washing machine was found during the study, or approximately four
percent of all washing machines surveyed.

Dishwashers

Over 60% of all homes have a dishwasher. Just over 50% are estimated to have been
manufactured in 1995 or later.

Hot Water Heaters

Less than 20% of all water heaters surveyed are gas; the majority is electric. The average
size of electric and gas water heaters is slightly under 50 gallons. The most common size
observed for electric water heaters is between 50 to 54-gallons. Approximately 7% of
water heaters supplying hot water to the homes are common or shared water heaters.

Window and Wall Constructions

The majority of window frame type used in the homes is wood or vinyl, constituting
more than 60% of the homes, with the remainder consisting of metal framed windows.
Fewer than half of the homes have wood- or vinyl-framed, double paned windows. The
second most common frame and pane types are metal framed, double paned windows,
totaling over 22% of the homes. Single paned windows of all types comprise the
remaining 30%.

The majority of homes are constructed using 2 x 4 framing material, totaling over 78% of
all homes. The second most common wall construction type is 2 X 6 framing, totaling
12% of all homes. Most homes in this survey were built between 1970 and 1979.

RLW Analytics, Inc. Page 3
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Methodology

Sampling

A total of 32 complexes were targeted in 13 counties for inclusion in this study. RLW
surveyed buildings in the following two complex sizes: complexes with 5 to 19 units, and
complexes with greater than 20 units. Table 2 shows that there is an approximately equal
distribution of complexes in each of the size categories in both the population and the

sample.
Complex % of Complex % of
Size Population | Population Sample Sample
5 to 19 units 273,353 49.9% 15 46.9%
20+ units 274,614 50.1% 17 53.1%

Table 2: Complex Population and Sample Sizes

The sample was designed to be statistically representative of the larger multi-family
complexes in the Idaho, Oregon, and Washington areas. Table 3 below documents the
desired sample design. The geographic coverage and sample recruiting was budget
driven since RLW was already visiting a selection of single-family residences in selected
utility service territories throughout the three states for the DEI project and needed to
leverage the travel funding for the DEI project for this multi-family study. The reader
should keep this in mind when using these statistics. Error bounds at the 90% level of
confidence are provided for all of the key estimates in this report. A 90% confidence
interval can be calculated by adding and subtracting the error bound from the estimate.

Number State County Utility Sample Comments
1 OR Lane EWEB/PC 2
2 OR Multhomah [PC/PGE 3[Need 1 High Rise
3 OR Clackamas |PC/PGE 3
4 OR Washington |PC/PGE 3
5 WA Snohomish |Sno-PUD 3
6 WA King SP&L/PSE 3|Need 1 High Rise
7 WA Pierce PSE 3
8 WA Thurston PSE 2
9 WA Spokane Avista/IP&L 2
10 WA Franklin Frank-PUD/IP&L 2
11 ID Bonneville |ldaho Falls Power 2
12 ID Canyon Idaho Pwr 2
13 ID Ada Idaho Pwr 2
Total 32

Table 3: Utility and Required Sample Size by County

Knowing that 32 sites were needed to complete the study, RLW purchased 500 records

from a private agency (www.usadata.com). Their data come from multiple sources
including the yellow pages, credit inquiries, the Internet, business registrations, payment
experiences, public records, Secretary of State files, credit inquiries and more. RLW

requested a randomly-selected extract grouped by county.

The list of apartment building operators included the complex name, a phone number,
and in some cases, the name of the property or on-site manager. The dataset, however,

RLW Analytics, Inc.
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did not provide the number of units or square footage information that was needed for
stratification purposes. As a consequence, the RLW recruiters had to screen and qualify
the multifamily sites over the phone. The recruiters quickly discovered that the large
complexes were overrepresented in the data that were received from USAData. Filling
the smallest strata (complexes with 5-9 units) became a challenge.

The USAData records were augmented with additional sites found by several means:

¢ Searching through online classified ads,

¢ Searching web-based apartment listings such as rent.com, apartments.com,
and craigslist.org,

Contacting property management companies in the local areas, and

Requesting referrals from the property managers we spoke with.

Final Sample
Table 4 shows the final sample associated with each county represented in the study.

Planned Actual Audits
Number State County Sample Common Area Tenants
1 OR Lane 2 2 5
2 OR Multnomah 3 3 9
3 OR Clackamas 3 3 6
4 OR Washington 3 3 8
5 WA Snohomish 3 3 7
6 WA King 3 3 8
7 WA Pierce 3 3 8
8 WA Thurston 2 2 6
9 WA Spokane 2 2 5
10 WA Franklin 2 2 5
11 ID Bonneville 2 2 5
12 ID Canyon 2 2 6
13 ID Ada 2 2 5
Totals 32 32 83

Table 4: Final Sample

Weighting

Census 2000 data were obtained for the each of the 13 surveyed counties. The census
data provided the count of complexes in each county, broken down by complex size. The
original census data contained the following three strata organized by number of units per
apartment complex:

¢ 51t09 units,
¢ 10to 19 units,

¢ and more than 20 units.

The census data were used to determine the complex-level case weights. The population
count (N) was calculated by summing up the number of complexes for each complex
category provided in the census data. Then, the number of surveyed apartment
complexes within each size category was summed across the counties to obtain the

RLW Analytics, Inc.

Page 5



2004 NEEA Multifamily Building Stock Survey

sample size (n). Dividing the total population by our sample (N/n) yields the complex-
level weights.

The decision was made to create weights based upon 2 size categories (‘5 to 19’ and
‘more than 20’ units per complex) and weight all of the results in the report according to
those two strata. This strategy was necessary because in many of the counties, only 2
complexes were surveyed, therefore RLW could not recruit a complex into each of the
census size strata. When the weights were calculated by aggregating the sample sizes in
the census size categories, the small size category was found to be underrepresented in
the sample, while the middle size category was overrepresented. By collapsing the two
smaller categories, the disparity in the weights was greatly reduced, yet still allowed for
over-representation of the smaller complexes. By combining the two strata into one, we
have more confidence that our results better represent the overall population.

Having the complex level weights (see Table 5), it was then possible to make the tenant
level weights based on the number of units surveyed at each individual site. The complex
level weight was divided by the number of units surveyed at each site resulting in the
tenant level weights.

Overall Complexes Sampled [ Weight
5 to 19 units 273,353 15 18,224
20 or more units 274,614 17 16,154

Table 5: Complex Level Weights'

Recruiting

Finding small sites with tenants and managers willing to participate in the audit was the
most resource-intensive component of the recruiting process. RLW developed flyers (we
translated one into Spanish) to help ensure that the tenants would help the auditors once
they arrived at the complex. The final telephone dispositions appear in Table 6 below.

An overwhelming majority of contacts were large multifamily complexes. As a result,
we terminated 62% of the calls we made because we had already filled the stratum. The
response, cooperation and refusal rates are calculated in the manner prescribed by the
American Association for Public Opinion Research (AAPOR)?.

! These weights were used to compute the common area weights. The tenant weights are slightly different.

2 Source: The American Association for Public Opinion Research. 2004. Standard Definitions: Final
Dispositions of Case Codes and Outcome Rates for Surveys. 3" edition. Lenexa, Kansas: AAPOR.

RLW Analytics, Inc. Page 6
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Average
AAPOR Categorization Qutcome Calls Count
Made

Complete Interviews (1) [Completed 3.9 32
Other (O) Language Barrier 1.0 1
Refusal (R) Refusal 1.7 18
Non Contact (NC) Left Message 1.3 21
Unknown Other (UO) Callback 1.3 54
Busy 1.0 1

Unknown Contact (UC) No Answer 12 18
Completed, doesn't meet criteria 1.1 28

Stratum Filled 1.2 326

- No phone number/cannot locate # 2.0 1

Not Eligible Disconnected 1.1 14
Wrong Number 1.0 10

Duplicate Record 1.0 2

Total Calls Made 526
Response Rate I /(1 +(R+NC+0)+(UC+UQ)) 22%
Cooperation Rate I /(1+R+0O) 63%
Refusal Rate R/((1)+(R+NC+0)+UC+UQ)) 12%

Table 6: Contact Dispositions with Response, Cooperation & Refusal Rates

Demographics

The study team developed a list of demographic data to be collected by the field
surveyors. The following are examples of the demographic data that was collected:

¢ Type of residence

¢ Number of residents by age

¢ Total annual income for the home

¢ Year residence was built

¢ Total heated floor space of the home

The remainder of this section contains tables that summarize the demographic

characteristics of the weighted sample. These results have been weighted to reflect the

population.

Table 7 displays the average square footage of the apartment building categories by the
size of the apartment complex. Smaller apartment complexes tend to have slightly
smaller individual apartments.

RLW Analytics, Inc.
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Average
Units per Square Error Sample
Type of Residence Complex Footage Bound Size

Overall Overall 835 48 78
. 51019 797 93 20

Apt (1 or 2 stories) 0% 548 Y 18
. 51019 829 151 10

Apt (3 or more stories) 0% 563 ) 8
Unattached 1 Story 5t0 19 500 - 1
Townhouse or Rowhouse |20+ 1,300 - 1

Table 7: Square Footage by Apartment Complex Size

Table 8 shows the percentage of homes by type of residence. Nearly half of the
multifamily homes are three- or more stories tall while 47.5% homes are one- or two-
story apartment complexes. One townhouse and one unattached multifamily home also
made it into the study.

Type of Residence % of Homes
Apt (1 or 2 stories) 47.5%
Apt (3 or more stories) 49.8%
Unattached 1 Story 1.8%
Townhouse or Rowhouse 1.0%

Table 8: Percentage of Homes by Type of Residence

Table 9 shows the percentage of homes by number of people occupying the home. The
largest percentage of homes, or 31.2%, has 2 occupants. However, it is also common for
homes to have 1, 3, or 4 occupants. The average number of individuals per home is 2.1
people.

Total People | % of Homes
1 31.0%

2 31.2%

3 19.2%

4 8.4%

5 3.0%

6 1.0%

7 1.0%
Vacant 5.3%

Table 9: Percentage of Homes by Number of People®

Table 10 shows the percentage of homes by number of adults occupying the home.
Nearly half of all homes, or 46.2%, have 2 adults present. The survey instrument
included the age range of 6 to 18 years old; one home, inhabited exclusively by 18 year
olds, accounts for 1% of homes with no adults present. The average number of adults per
home is 1.5.

3 A few homes were found to be vacant after the surveyor went to the site.

RLW Analytics, Inc.
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Total Adults | % of Homes
0 1.0%

1 41.8%

2 46.2%)

3 5.8%
Vacant 5.3%

Table 10: Percentage of Homes by Number of Adults

Table 11 shows the percentage break down of the total household income. Over half of

the households have incomes under $25,000.

Total Household Income | % of Homes
< $10,000 11.5%
$15,000 14.2%
$20,000 14.6%
$25,000 14.3%
$30,000 7.8%
$35,000 9.9%
$40,000 2.0%
$45,000 3.6%
$50,000 1.2%
$65,000 1.2%
$75,000 1.0%
$85,000 2.0%
> $85,000 1.0%
Don't Know 13.2%
Refused 2.4%

Table 11: Percentage of Homes by Total Household Income

Table 12 shows the percentage of homes by age of home. Homes built in the 1970’s
were sampled higher in this survey than any other age range.

Age Range % of Homes
<1950 13.2%
1950-1959 11.5%
1960-1969 7.6%
1970-1979 38.9%
1980-1990 7.1%
1991-1995 5.9%
> 1995 11.0%
Unknown 4.8%

Table 12: Percentage of Homes by Age Range of Home

Table 13 shows the percentage of homes by the total heated floor space of the homes. As
would be expected in a multifamily situation, the majority (59%) of homes are in the 600
to 999 square foot range.

RLW Analytics, Inc. Page 9
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Total Heated Floorspace | % of Homes
< 600 sq.ft. 17.5%
600 to 999 sq.ft. 59.0%
1,000 to 1,599 sq.ft. 17.1%
Unknown 6.4%

Table 13: Percentage of Homes by Total Heated Floor Space

Table 14 shows the percentage of homes by status of occupant ownership. Not
surprisingly, nearly every apartment (98.8%) is rented by the occupant.

Table 14: Percentage of Homes by Ownership Type

Rent or Own | % of Homes
Own 1.2%
Rent 98.8%

Table 15 shows the percentage of occupants and landlords who are responsible for the
electric and gas bills. In most cases, this is the tenant (87.0% electric and 79.4% gas).
Only 50 of the units had gas.

Landlord | Error Bound | Occupant | Error Bound|] Sample Size
Electricity Costs 13.0% 5.9% 87.0% 5.9% 82
Gas Costs 20.6% 9.5% 79.4% 9.5% 50

Table 15: Who Pays for Electric and Gas Among All Non-Owners of Residences

Appliances

Data were collected for heating systems, cooling systems, washing machines, clothes
dryers, dishwashers, refrigerator/freezers, self-standing freezers, and water heaters.

¢ The residents were asked for the age of each appliance. When the resident
did not know the age of the appliance, the surveyor would estimate the age of
the appliance whenever possible.

¢ The classification of each appliance by type was observed from visual
inspections of the appliances and recorded. Appliance types that were noted
include: standard or horizontal axis washers, side by side, freezer on bottom,
freezer on top or other refrigerator-freezers, among others.

¢ Fuel types, such as electricity, natural gas or propane for heating systems,
washing machines and water heaters were noted from visual inspection.

¢ The manufacturer, model number and size were taken from nameplate data
when observable. If possible, sizes of some appliances were estimated in the
case of missing, or unreadable data tags.

¢ Residents were asked to estimate the percentage of time in use for
refrigerators and freezers to establish seasonal usage.

RLW Analytics, Inc.
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Lighting
Every lighting fixture in each residence was inventoried by fixture type, wattage, number

of lamps and by lamp type. Outdoor lighting control schemes such as manual, timer,
light sensor or motion sensor were also collected.

Insulation

The insulation levels of the floor, walls and attic were obtained by visual inspection if
possible. Efforts were made to estimate the insulation levels through discussions with the
residents and based on educated judgment (i.e. wall construction 2 x 4, 2 x 6, home age,
etc.) when no visual observations were possible.

Windows

The surveyor recorded the predominant window frame construction, wood, metal or
vinyl, and also the number of panes found in the predominant window type.

Age Estimates

All of the ages of the appliances (or manufacture date) presented in this report were
collected on-site by the auditors. The tables that present the average ages of appliances
and the percentage of appliances within each age range do contain a downward age bias.
The bias is introduced on-site because newer appliances are more likely to have the
manufacturer nameplate and the manufacture date on the appliance. Nameplates become
faded or are removed over time, therefore it is more likely to have unknown ages for
older models. In addition, the auditors asked the occupants if they knew the manufacture
date of the appliance if the nameplate could not be identified. Again, occupants would be
more likely to know manufacture dates of newer appliances, leading to a downward bias
in the reported estimated ages.

RLW Analytics, Inc.
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Common Area Data Analysis

The common area analyses are summarized in this chapter. In the following chapter the
tenant-specific analyses are presented.

General Characteristics

Thirty-two complexes were surveyed for this study. There are 3 complexes in the sample
that do not have any common space, leaving 29 complexes with common area. Many of
the following analyses were based upon different sample sizes since some data points
were not applicable to all buildings.

The average age of all the buildings is 36.4 (x12.1) years, with a minimum age of 1 and a
maximum age of 144 years old. There is an average of 4.26 (£1.26) buildings per site.

Of the 32 surveyed sites, only one has a predominant® construction type of masonry,
while the rest have wood frame construction. Of the areas with common space, attic
insulation values were found for only nine sites. A combination lack of access to the attic
space, and a lack of knowledge by the occupants led to a small amount of insulation
information. Two sites have R-30 insulation, one has R-28, two have R-19, one has R-
13, and three were found to have no attic insulation at all.

As seen in Table 16, the most common window and frame combination is double-pane
glass in a vinyl frame at 48.7% of all window/frame combinations. Single paned glass in
metal frames account for over one-fifth of the window/frame types.

Predominant Percentage| Error
Window/Frame Type n=32 Bound
Single Metal 22.9%| 12.4%
Double Metal 18.4%| 11.2%
Single Wood 10.0%|] 9.0%
Double Vinyl 48.7%| 14.6%

Table 16: Predominant Window and Frame Types

Table 17 shows the average window to wall ratio for all buildings. The minimum for
each orientation is zero and the maximum is 60%.

Window to Error
Orientation | Wall Ratio
Bound
n=30
North 17.2% 5.6%
East 17.1% 4.1%
South 16.3% 5.6%
West 15.8% 3.8%

Table 17: Average Window to Wall Ratio

* A very small number of sites have multiple construction types. For the sake of analysis, we chose the
construction type that accounted for the largest percentage of the total square footage.
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Heating and Cooling

Common areas in fifteen complexes are heated. The different system types can be seen
in Table 18. Electric baseboard heaters are the most common at 47.2%.

Percentage | Error

Heating Type n=15 Bound
Forced Air Furnace 19.5%| 16.7%
Baseboard 47.2%| 21.2%
Wall 26.8%| 18.9%
Hydronic 6.5%| 10.3%

Table 18: Heating System Type

Table 19 shows the percentage of fuel types. Nearly three-quarters of all sites use
electricity as the main method of heating the common area spaces.

Fuel Percentage | Error
Type n=15 Bound

Gas 19.5%| 16.7%
Electric 73.2%| 18.9%
Other 7.3%| 11.6%

Table 19: Heating Fuel Types

Four sites have common areas that are air conditioned. Of these sites, two have packaged
systems, one has a split system and the fourth has a window/wall unit. Of these four
sites, two sites have buildings that are 100% cooled, another site has a building that is
75% cooled, and the fourth has a building that was only 30% cooled.

Washers and Dryers

Just under three-quarters of all apartment complexes have on-site washers and dryers. As
seen in Table 20, 71.6% of the complexes have washers, 62.4% have electric dryers, and

9.2% have gas dryers.
Percentage | Error
Appliance Type n=32 Bound
Washer 71.6%| 13.2%
Gas Dryer 9.2% 8.4%
Electric Dryer 62.4%| 14.1%

Table 20: Percentage of Sites with Washer and Dryer by Fuel Type

Table 21 shows average number of dryers per complex for complexes with dryers. On
average, sites with gas dryers have just under 5 dryers, and sites with electric dryers have
an average of 3.3 dryers.
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Fuel [Number of| Error | Sample
Type Units Bound | Size
Gas 4.8 2.9 3
Electric 3.3 0.9 20

Table 21: Average Number of Units per Complex

Table 22 shows the percentage of dryers by fuel type. The vast majority of dryers are
electric at 82.2% of all dryers.

Dryer Fuel| Percentage | Error
Type n=23 Bound
Gas 17.8%| 17.3%

Electric 82.2%| 17.3%

Table 22: Percentage of Dryers by Fuel Type

Water Heaters

Eighty-two percent of apartment complexes with common area space have hot water
heaters specifically for the common space (£11.8%, n=29). As illustrated in Table 23,
over 70% of water heaters are electric. None of the water heaters surveyed have any
solar heat supplement.

Hot Water Percentage| Error
Heater Type n=24 Bound
Gas 25.4%| 14.7%
Electric 70.6%] 15.3%
Other 4.0%| 6.4%

Table 23: Water Heater Fuel Types

Pools and Spas

Of all the apartment complexes visited by auditors, only four sites have pools and only
one complex has a spa. With such small quantities of pools and spas surveyed, the data is
briefly summarized here.

All four of the pools are located outdoors. Two of the four pools are heated while the
other two are not heated. The two heated pools are heated with natural gas and are only
heated during the cold season. One of the heated pools has a cover and one of the
unheated pools has a cover. The other two pools are uncovered.

The one spa in the sample is heated with gas throughout the year. The spa is located
outdoors and does have a cover in place.

Indoor Lighting

The indoor lighting data were collected by space type. The majority of common area
space in multifamily complexes is comprised of hallways as seen in Table 24. The
second largest space is laundry facilities, totaling 28% of the common area. None of the
remaining spaces constitute more than 11% of the common space in the complexes.
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Space Type % of Error
(n=67) Common Bound
Area

Hallway 38% 24%)
Laundry 28% 19%
Lobby 4% 4%
Office 5% 5%
Other 7% 6%
Rec Room 6% 5%
Storage 11% 9%

Table 24: Percentage of Space Types

As seen in Table 25 there is a large range from the lowest to the highest lighting power
densities (LPD’s) for each space type. All of these space types, with the exception of
storage, have a slightly higher LPD than typical.

Space Average Error . . Sample
Type LPD Bound Minimum | Maximum Size
Hallway 0.57 0.30 0.4 4.78 10
Laundry 0.85 0.24] 0.15 3.04 25
Lobby 1.81 0.78 1.08 2.91 3
Office 1.84 0.68 0.78 4.34 6
Other 1.35 0.33 0.45 2.64 9
Rec Room 1.25 0.38 0.36 2.2 7
Storage 0.33 0.09 0.17 0.45 /|

Table 25: Average, Min, and Max of Lighting Power Density

The analysis of the percentage of lamp types in each space in Table 26 reveals a wide
distribution of incandescent and fluorescent lighting in space types. In hallways there is a
large trend toward CFLs. The majority of lamps in laundry facilities are T-12 lighting,
while 13% are T-8 lighting and 15 % are incandescent. Lobby lighting is 96%
incandescent standard, the remaining 4% is CFL. Office lighting is 60% T-12, with the
remainder distributed among CFL, incandescent halogen, and standard lighting.

Compact Fluorescent

Fluorescent T12

Fluorescent T8

Fluorescent U-Tube

Halogen

Standard Incandescent

Space Sample
Type % Error Bound % Error Bound % Error Bound % Error Bound % Error Bound % Error Bound Size
Hallway 75.8%) 27.7 % 3.2% 4.8 % 2.6% 4.8 %) 0.0% 0.0% | 18.4% 24.0 %) 10
Laundry 5.8%) 7.5 % 66.2%) 24.6 %) 12.6%) 16.1 % 0.0%) 0.3%) 0.5 % 15.1% 12.6 %) 25
Lobby 4.4%) 6.4 % 0.0% 0.0% | 0.0% 0.0% | 95.6%) 6.4 % 3
Office 10.1% 16.2 % 59.7%) 23.8 % 0.0% | 0.0% 10.1%) 15.9 % 20.2%) 9.4 % 6
Other 5.7%) 9.8 % 25.5%) 22.9 %) 5.7% 9.6 %) 0.0% 0.0% | 63.1%) 25.8 %) 9
Rec Room 9.6% 15.9 % 14.8% 16.6 % 54.1%) 35.5 %) 8.9%) 14.8 %) 0.0%) 12.6% 15.4 %) 7
Storage 19.8% 18.1 % 54.1%) 33.2 %) 8.9% 15.5 % 0.0% 0.0% 17.1% 15.9 %) 7

Table 26: Percentage of Lamp Types by Space

There are three predominant types of lighting technology found in multifamily common
areas: CFL, linear fluorescent, and incandescent. The average wattage for a CFL fixture
is 14 watts, see Table 27. For a linear fluorescent fixture the average is 39 watts for a T-
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12 lamp and 32 watts for a T-8 lamp. Standard incandescent fixtures average 61 watts
per lamp, and incandescent halogen lamps average 52 watts.

Average Error Sample

Lamp Type Watts Bound Size
Compact Fluorescent 14.0 1.4 13
Fluorescent T12 39.5 0.5 24
Fluorescent T8 31.5 1.0 6
Fluorescent U-Tube 40.0 0.0 1
Halogen 51.8 3.9 2
Incandescent 61.4 1.9 36

Table 27: Average Wattage by Technology

Outdoor Lighting

Data about the types of lamps present at apartment complexes were gathered for each
major Functional Use Area (FUA). The most heavily reported areas are walkways,
parking lots, and porches. Incandescent lighting is still highly prevalent, constituting
over 38% of the walkway lighting and 51% of the porch lighting. Compact fluorescent
lamps comprise the majority of lighting, 26%, in parking lots.

Building facade lighting is made up of CFL, metal halide, and mercury vapor lamps.
CFLs make up 41.8%, MHs account for 33.3%, and MVs are 25.0% of outdoor lamp
types. While incandescent lighting constitutes 27% of garage lighting, T-12 and T-8
lamps each amount to 24%.

Compact Fluorescent | Fluorescent |High Pressure|Low Pressure . Mercury Sample

FUA Fluorescent T12 T8 Sodium Sodium Metal Halide Vapor Halogen Incandescent Size
Building Facade 41.8 %) | | | - 33.3 % 25.0 %) | | 4
Garage 20.0 % 25.0 %) 25.0 % | 5.0 % 25.0 % 4]
Landscaping | | | | - | | | 100.0 % 1]
Other 33.3 % | | | | | | 33.3 % 33.3% 3]
Porch 17.7 % | | 9.1 % 9.1 %) 12.3 %) 0.5 %) 0.5 %) 50.9 % 11
Parking Lot 26.1 % 7.1 % 5.0 % 18.9 % - 7.1 %] - 21.4 %) 14.3 %) 14
Safety 10.0 % - 45.6 % - | 11.1 % 22.2 %) 11.1 %) 9|
Walkway 30.6 % 1.4 %) - 3.0 % - - - 26.7 %) 38.4 % 18

Table 28: Percentage of Lamp Types by Functional Use Area
Percentage of Controls by Functional Use Area

For each of the FUAs surveyed, the type of control for each lamp type was recorded.
Since the data were gathered in percentage of area covered and not by total lamp count,
the analysis is presented weighted by the total square footage to give each site its
respective weight. For the building facade FUA, 50% of the fixtures are controlled by
photocells. 25% of the controls are photo/timeclock controlled, and the remaining 25%
are on timeclocks only.

RLW Analytics, Inc.
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Manual, Circuit . Occupancy . Timeclock,
FUA Breaker Manual, Switch Sensor Photocell Timeclock Photocell Sasr.nple
ize
% | oowd | * [eama| * |eowma| % | eoma| * | eoma| * | o

Building Facade - - - - - -] 50.0%| 41.1%| 25.0%]| 35.6 %| 25.0 %| 35.6 % 4
Garage 50.0 %] 41.1 %| 25.0 %| 35.6 % - - - - - 4 25.0%| 35.6 % 4
Landscaping - | | - - -| 100.0 %) | - - - E 1
Other - -| 33.3%| 44.8 % - -|  33.3%| 44.8 %| 33.3%| 44.8 % - - 3
Porch - -| 32.7%| 22.1 % - | 49.1%| 23.7%[ 9.1%| 14.3%| 9.1%| 14.3%| 11
Parking Lot 7.1%| 11.3%| 7.1%| 11.3 % - - 71.4%| 19.9%| 14.3%| 15.4 % - 41 14
Safety - - - - - A 77.8%| 22.8%| 11.1%| 17.2%| 11.1%| 17.2 %) 9
Walkway - 1 86% 9.9% 25%| 4.0%| 55.6%| 19.3%| 22.2%| 16.1%| 11.1%| 12.2%| 18

Table 29: Percentage of Controls by Space
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Tenant Space Data Analysis

Lighting

This section of this chapter presents findings from the lighting analysis. A total of 83
residences are included in the lighting analysis. Data regarding the number of fixtures
and lamps per home, average number of lamps per fixture, percentage of homes having a
certain fixture or lamp type’, and the prevalence of compact fluorescent lamps is
presented. A more specific overview is provided for recessed cans, torchieres, and
ceiling fans. For each room type, the percentage of homes with a certain fixture type is
presented.

Throughout the lighting analysis, the room type “other” is given as a category of room.
The Other room type includes attics, bars, basements, exercise rooms, game/play rooms,
music rooms, sewing rooms, as well as pool houses.

Lighting Overview

Table 30 presents the average number of fixtures and lamps per home by type of
residence. Overall, homes have approximately 11 fixtures and 18 lamps on average.
This analysis was performed taking the number of units per apartment complex into
consideration, and we can see there is only a small difference between the two strata we
have defined.

Fixtures Lamps Sample
Type of Residence Units |Average| Error |Average| Error Size
# Bound # Bound
All Types 11.1 1.5 17.7 2.5 83
All Types 5to 19 10.3 2.8 16.7 4.8 35
20+ 11.8 0.8 18.7 1.4 48
. 5to 19 8.8 1.7 14.5 3.6 21
Apt (1 or 2 stories) 20+ 116 17 179 2.5 18
Apt (3 or more stories) 5to 19 13.0 5.6 21.3 9.0 13
20+ 12.0 0.9 19.3 1.7 29
Unattached 1 Story 5to 19 6.0 0.0 7.0 0.0 1
Townhouse 20+ 10.0 0.0 15.0 0.0 1

Table 30: Average Number of Fixtures/Lamps by Type of Residence

Table 31 displays the average number of fixtures per home by fixture type. The most
common fixture types are ceiling fixtures, wall mounts, and table lamps with homes
having an average of 5.12 ceiling fixtures, 1.91 wall mounted fixtures and 1.57 table
lamp fixtures.

> For a complete list and definition of lamp and fixture types refer to the Appendix.
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Average #
. . Error
Fixture Type of Fixtures
Bound
n=83
All Fixture Types 10.99 0.91
Architurally Integrated 0.06 0.04
Ceiling Fan 0.40 0.13
Ceiling fixtures 5.12 0.38
Chandelier / Hanging 0.26 0.08
Floor Lamp 0.64 0.21
Other 0.02 0.03
Recessed can 0.57 0.30
Recessed lighting other 0.04 0.04
Table lamps 1.57 0.37
Torchiere 0.30 0.11
Track lighting 0.09 0.08
Wall mount 1.91 0.23

Table 31: Average Number of Fixtures by Fixture Type

Table 32 presents the percentage of all fixtures by type of fixture. Almost half (46.6%)
of all fixtures are ceiling fixtures, while over 17% are wall mounted fixtures and just
under 15% are table lamp fixtures. Over 5% of fixtures are recessed cans or floor lamps.

% of Total Error
Fixture Type Fixtures Bound
n=83

Architurally Integrated 0.6% 0.4%
Ceiling Fan 3.7% 1.2%
Chandelier / Hanging 2.4% 0.8%
Ceiling fixtures 46.6% 3.2%
Floor Lamp 5.8% 1.8%
Other 0.2% 0.2%
Recessed can 5.2% 2.5%
Recessed lighting other 0.4% 0.4%
Table lamps 14.3% 2.7%
Torchiere 2.7% 1.0%
Track lighting 0.8% 0.7%
Wall mount 17.4% 1.7%

Table 32: Percentage Fixture Types

Table 33 displays the percentage of homes with each fixture type. 99% of all homes are
equipped with a ceiling fixture, and over 90% of homes have a wall mount fixture.
Nearly two-thirds of homes have a table lamp, and approximately one-third of homes
have floor lamps.
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% of Homes
Fixture Type with Fixture Error Bound

Type

n=83
Architurally Integrated 6.2% 4.0%
Ceiling Fan 32.4% 8.6%
Chandelier / Hanging 25.2% 7.9%
Ceiling Fixtures 99.0% 1.6%
Floor Lamp 33.4% 8.7%
Other 2.2% 2.5%
Recessed Can 21.1% 7.6%
Recessed lighting other 3.0% 2.8%
Table Lamps 64.2% 9.0%
Torchiere 22.0% 7.6%
Track Lighting 4.2% 3.4%
Wall Mount 93.4% 5.3%

Table 33: Percentage of Homes with Fixture Types

Table 34 shows the distribution of the number of fixtures per home. It is a close split
between homes having 1 to 10 fixtures at 50.1% and homes having 11 to 20 fixtures at
45.0%. Approximately 5% of homes have between 21 and 30 fixtures present.

Number of Fixtures

% of Homes

Error Bound

n=83
1-10 50.1% 10.8%
11-20 45.0% 10.5%
21-30 4.9% 6.4%)

Table 34: Distribution of Number of Fixtures per Home

Table 35 presents the distribution of the number of fixtures per home by residence type.
Apartment complexes with taller buildings (3 or more stories) have slightly more fixtures
per home than complexes with buildings one or two stories high. Conclusions cannot be
drawn about unattached single story multifamily homes or townhouses from this study as
there is only one sample point for each category.

1-10 FIXTURES |11 - 20 FIXTURES|21 - 30 FIXTURES] Sample
Type of Residence % of Error % of Error % of Error Size
Homes | Bound | Homes | Bound | Homes | Bound
Overall 50.1%| 10.8%| 45.0%| 10.5% 4.9% 6.4% 83
Apt (1 or 2 stories) 57.1%| 14.5%| 40.6%| 14.2% 2.3% 3.7% 39
Apt (3 or more stories) 39.5%| 14.4%| 52.9%| 15.1% 7.6%| 11.8% 42
Unattached 1 Story 100% 0 - - - - 1
Townhouse or Rowhouse 100% 0 - - - - 1

Table 35: Distribution of Number of Fixtures per Home by Residence Type

Table 36 displays the percentage of fixtures containing a compact fluorescent lamp by
fixture type. Overall, over 5% of fixtures contain a compact fluorescent lamp.
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Torchieres are most likely to contain a compact fluorescent lamp, with about 18% of all

torchieres having such a lamp.

Fixture Type % Fixtures Error Sample
With CFL Bound Size

Overall 5.2% 2.3% 83
Architecturally Integrated 0.0% 0.0% 6
Ceiling Fan 5.9% 8.8% 28
Chandelier / Hanging 4.5% 7.3% 22
Ceiling Fixture 3.1% 2.4% 82
Floor Lamp 7.8% 6.0% 29
Recessed Can 0.0% 0.0% 17
Recessed Lighting - Other 0.0% 0.0% 3
Table Lamp 6.6% 3.6% 54
Torchiere 18.3% 13.7% 19
Track Lighting 13.1% 21.7% 4
Wall Mount 8.0% 3.7% 79

Table 36: Fixtures Containing Compact Fluorescent Lamps

Table 37 shows the average number of lamps per fixture by fixture type. Though only 4
homes had them installed, track lighting had the highest average number of lamps per
fixture with 3 lamps. Chandeliers and other hanging fixtures contain 2.63 lamps on
average. Architecturally integrated fixtures contain the fewest number of lamps with one
lamp on average.

Average
Fixture Type Lamps per Error Sample
. Bound Size

Fixture
Architecturally Integrated 1.00 0.00 6
Ceiling Fan 1.94 0.37 28
Chandelier / Hanging 2.63 0.61 22
Ceiling Fixture 1.51 0.08 82
Floor Lamp 1.29 0.21 29
Other 1.00 0.00 2
Recessed Can 1.21 0.17 17
Recessed Lighting - Other 2.50 0.77 3
Table Lamp 1.08 0.06 54
Torchiere 1.21 0.29 19
Track Lighting 3.00 0.00 4
Wall Mount 2.34 0.21 79

Table 37: Average Number of Lamps per Fixture

Table 38 presents the average number of lamps per home by lamp type. Standard
incandescent and incandescent globe lamps average the highest in this sample with 12.92
and 1.8 lamps per home, respectively.
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Average #

Error
Lamp Type of Lamps Bound
n=83
All Lamp Types 17.71 2.511
Compact Fluorescent Decorative 0.07 0.082
Compact Fluorescent Globe 0.05 0.074
Compact Fluorescent Spring 0.53 0.265
Compact Fluorescent Square 0.01 0.020
Compact Fluorescent Modular Decorative 0.02 0.026
Compact Fluorescent Modular Reflector 0.01 0.016
Compact Fluorescent Modular Unknown 0.01 0.016
Compact Fluorescent Total 0.70
Fluorescent T12 0.62 0.246
Fluorescent T8 0.37 0.228
Fluorescent Other 0.01 0.016
Fluorescent Total 1.00
Halogen Other 0.02 0.023
Halogen Parabolic Reflector 0.03 0.037
Halogen Quartz Tube 0.19 0.101
Halogen Total 0.24
Incandescent Decorative 0.40 0.204
Incandescent Globe 1.80 0.710
Incandescent Other 0.02 0.021
Incandescent Reflector 0.60 0.562
Incandescent Standard 12.92 1.508
Incandescent Unknown 0.03 0.035
Incandescent Total 15.76

Table 38: Average Number of Lamps by Lamp Type

Table 39 shows the percentage of all lamps that are a certain type. Almost three-quarters
of all lamps are standard incandescent lamps. Nearly 10% of lamps use the fluorescent
technology (i.e. linear fluorescent or compact fluorescent), while a very small minority
(1.4%) are halogen lamps.
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% of Total
Lamp Type Lamps Error
Bound
n=83
Compact Fluorescent Decorative 0.4% 0.5%
Compact Fluorescent Globe 0.3% 0.4%
Compact Fluorescent Spring 3.0% 1.4%
Compact Fluorescent Square 0.1% 0.1%
Compact Fluorescent Modular Decorative 0.1% 0.1%
Compact Fluorescent Modular Reflector 0.1% 0.1%
Compact Fluorescent Modular Unknown 0.1% 0.1%
Compact Fluorescent Total 4.0%
Fluorescent T12 3.5% 1.4%
Fluorescent T8 2.1% 1.3%
Fluorescent Other 0.1% 0.1%
Fluorescent Total 5.6%
Halogen Other 0.1% 0.1%
Halogen Parabolic Reflector 0.2% 0.2%
Halogen Quartz Tube 1.1% 0.6%
Halogen Total 1.4%
Incandescent Decorative 2.3% 1.2%
Incandescent Globe 10.2% 2.9%
Incandescent Other 0.1% 0.1%
Incandescent Reflector 3.4% 2.8%
Incandescent Standard 73.0% 4.9%
Incandescent Unknown 0.2% 0.2%
Incandescent Total 89.0%

Table 39: Percentage Lamp Types

Table 40 shows the percentage of homes where a particular lamp type is present. All
homes sampled are equipped with at least one standard incandescent lamp. Over one-
third of homes have at least one incandescent globe present. Over 20% of homes have at
least one compact fluorescent spring or fluorescent T-12 lamps.
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% of Error

Lamp Type Hr?:ﬁ;;gs Bound
Compact Fluorescent Decorative 1.8% 2.1%
Compact Fluorescent Globe 2.3% 2.7%
Compact Fluorescent Spring 22.8% 8.6%
Compact Fluorescent Square 1.2% 2.0%
Compact Fluorescent Modular Decorative 0.8% 1.3%
Compact Fluorescent Modular Reflector 1.0% 1.6%
Fluorescent T12 21.6% 8.5%
Fluorescent T8 9.5% 5.0%
Fluorescent Other 1.0% 1.6%
Halogen Other 2.0% 2.3%
Halogen Parabolic Reflector 1.6% 1.9%
Halogen Quartz Tube 11.7% 5.3%
Incandescent Decorative 13.0% 5.9%
Incandescent Globe 34.6%| 10.1%
Incandescent Other 1.8% 2.1%
Incandescent Reflector 17.7% 8.4%
Incandescent Standard 100.0% 0.0%
Incandescent Unknown 1.8% 2.1%

Table 40: Percentages of Homes with Lamp Types

Table 41 displays the distribution of the number of lamps per home. Over 40% of homes
have between 11 and 20 lamps. This finding combined with findings about the number
of fixtures per home suggests that most homes are equipped with fixtures containing
more than one lamp.

Number of % of Error

Lamps Homes Bound
n=83

1-10 26.1%| 11.2%
11-20 40.9% 9.9%
21-30 26.3% 9.0%
31-40 2.8% 2.6%
41 -50 3.9% 6.3%

Table 41: Distribution of Number of Lamps per Home

Table 42 presents the distribution of the number of lamps per home by residence type.
Matching the findings concerning fixtures from an earlier table, the apartment complexes
that have buildings that are three or more stories high have a higher average number of
lamps per home than complexes with one or two-story buildings.
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1-10LAMPS | 11-20LAMPS | 21-30LAMPS | 31-40 LAMPS | 41 -50 LAMPS Sample
Type of Residence % Of Error | % Of Error | % Of Error % Of Error % Of Error Size
Homes | Bound | Homes | Bound | Homes | Bound | Homes | Bound | Homes | Bound

Overall 26.1%| 11.2%| 40.9% 9.9%| 26.3%) 9.0% 2.8% 2.6%) 3.9% 6.3% 83
Apt (1 or 2 stories) 27.9%| 17.3%| 49.3%| 15.3%| 18.8%| 10.0% 4.1% 4.8%) 0.0%) 0.0% 39
Apt (3 or more stories) 19.5%| 13.0%| 35.8%| 13.1%| 35.2%| 14.2%) 1.9%) 3.1% 7.6%| 11.8% 42
Unattached 1 Story 100.0% 0.0% - - - - - - - - 1
Townhouse or Rowhouse - - 100.0% 0.0% - - - - - - 1]

Table 42: Distribution of Number of Lamps per Home by Residence Type

Specific Fixture Overviews

This section presents results regarding more in-depth overviews for recessed cans, ceiling
fans, and torchieres. These fixture types were selected for more in-depth analysis
because efficient lighting technologies are currently being developed for these fixture
types. For each of these fixture types, the distribution of the number of fixtures as well as
the percentage of homes containing these fixtures is presented.

Recessed Cans

Over 20% of homes have at least one recessed can. Recessed cans account for
approximately 5.2% of all fixtures. No recessed cans contain a compact fluorescent
lamp.

Table 43 presents the distribution of the number of recessed cans per home. Over 75% of
homes have no recessed cans present. Among homes with recessed cans, the majority
have between 1 and 4 recessed cans.

Number of % of Homes
Recessed Cans n=83 Error Bound
0 78.7% 8.7%
1-4 16.4% 6.8%
5-7 1.0% 1.6%
8-10 3.9% 6.3%

Table 43: Number of Recessed Cans per Home

Table 44 shows the percentage of homes with recessed cans by room type. Over one-
fifth of homes have recessed cans in the laundry room, and around one-tenth of homes
have cans present in the bathroom, hall, or kitchen.
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Room % of Error | Sample
Homes | Bound Size

Bathroom 8.8% 5.5% 78
Bedroom - - 81
Breakfast Nook - - 2
Closet - - 23
Dining Room - - 28
Hall 7.9% 8.7% 66
Kitchen 8.5% 7.0% 80
Laundry Room 22.5% 32.1% 5
Living Room 1.6% 2.6% 76
Office - - 5
Other - - 1
Outside 2.4% 3.9% 50

Table 44: Percentage of Homes with Recessed Cans by Room Type

Table 45 displays the percentage of homes with recessed cans by age of the home.
Slightly more than 13% of homes built in 1991 or later have recessed cans, while the
same percentage of homes built earlier than 1991 have recessed cans.

% of Error Sample

Age Range| Homes Bound Size

<1950 0.0% 0.0% 37
1950-1959 0.0% 0.0% 55
1960-1969 6.2% 5.8% 43
1970-1979 3.8% 2.4% 206
1980-1990 3.4% 5.5% 45
1991-1995 7.9% 7.2% 38
> 1995 5.8% 5.5% 55
Unknown 15.6% 16.6% 16

Table 45: Percentage of Homes with Recessed Cans by Age of Home

Ceiling Fans
About 32% of homes have at least one ceiling fan. Ceiling fans account for

approximately 4% of all fixtures. About 6% of all ceiling fans contain a compact
fluorescent lamp.

Table 46 displays the distribution of the number of ceiling fans per home. Over two-
thirds of homes do not have any ceiling fans, and over one-quarter of homes have only
one ceiling fan. Less than 2% of homes have four or more ceiling fans.

Number of | % of Homes | Error
Ceiling Fans n=83 Bound
0 67.6% 8.6%
1 28.0% 8.3%
2 2.0% 2.3%
3 1.2% 2.0%
4 1.2% 2.0%
5+ 0.0% 0.0%
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Table 46: Number of Ceiling Fans per Home

Table 47 presents the percentage of homes with ceiling fans by room type. Over 45% of
homes have a ceiling fan in the dining room. About 15% of homes have a ceiling fan in
the home office while about 8% have a ceiling fan in the living room or kitchen.

Room % of Error | Sample
Homes | Bound Size
Bathroom - - 78
Bedroom 5.7% 4.1% 81
Breakfast Nook - - 2
Closet - - 23
Dining Room 46.4%| 15.9% 28
Hall - - 66|
Kitchen 7.8% 5.1% 80
Laundry Room - - 5
Living Room 8.6% 5.3% 76
Office 15.3%| 24.0% 5
Other - - 1

Table 47: Percentage of Homes with Ceiling Fans by Room Type

Table 48 shows the distribution of the number of lamps per ceiling fan. Of the fans
containing lamps, over 60% of ceiling fans contain one lamp, and about 20% of ceiling
fans contain four lamps.

Number of |% of Fans Error
Lamps n=28 Bound

1 60.6% 16.9%

2 5.9% 8.8%

3 12.8% 8.8%

4 20.7% 11.1%

Table 48 : Distribution of Number of Lamps per Ceiling Fan

Table 49 displays the percentage of ceiling fans equipped with each lamp type. Over
85% of ceiling fans have standard incandescent lamps installed, while compact
fluorescent lamps are present in 6% (from two lamp types) of fans equipped with lamps.

% of Ceiling Fans | Error

Lamp Type n=28 Bound
Compact Fluorescent Integral 3.0%| 4.4%
Compact Fluorescent Other 3.0%| 4.4%
Incandescent Standard 85.7%| 13.7%
Incandescent Decorative 2.5% 4.0%
Incandescent Globe 3.0% 4.4%)
Incandescent Unknown 3.0% 4.9%

Table 49: Ceiling Fan Lamp Types Among Ceiling Fans With Lamps
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Torchieres

About 20% of homes have at least one torchiere. Torchieres account for approximately
3% of all fixtures. About 18% of all torchieres contain a compact fluorescent lamp.

Table 50 shows the distribution of the number of torchieres per home. One-fifth of

homes have a torchiere. Most homes with a torchiere have only one torchiere.

Number of % of Error

Torchieres Homes | Bound
0 80.4% 7.2%
1 14.3% 6.2%
2 3.4% 3.3%
3 1.8% 2.1%

Table 50: Number of Torchieres per Home

Table 51 displays the percentage of homes with at least one torchiere by room type.
Nearly 20% of homes have a torchiere in the living room. About 5% of homes have a
torchiere present in the bedroom and 18% of homes have a torchiere in the living room.

Table 51:

% of Error | Sample
Room Homes | Bound Size

Bathroom - - 78
Bedroom 5.8% 3.9% 81
Breakfast Nook - - 2
Closet - - 23
Dining Room - - 28
Hall - - 66
Kitchen - - 80
Laundry Room - - 5
Living Room 17.9% 7.2% 76
Office - - 5
Other - - 1
Outside - - 50

Percentage of Homes with Torchieres by Room Type

Table 52 displays the percentage of torchieres equipped with each lamp type. Just over

50% of torchieres are equipped with standard incandescent bulbs, around 30% of
torchieres have halogen tube lamps installed, and the remainder contains compact
fluorescent bulbs.

% of
Torchieres
Lamp Type n=19 Error Bound
Compact Fluorecsent Spring 13.5% 11.6%
Compact Fluorecsent Square 5.0% 8.0%
Halogen Tubular 30.4% 15.8%
Incandescent Standard 51.1% 16.7%

RLW Analytics, Inc.

Page 28



2004 NEEA Multifamily Building Stock Survey

Table 52: Torchiere Lamp Types

Table 53 shows the differences between the two strata of apartment complexes in terms
of average number of fixtures, lamps, and total lighting wattage per home. Mirroring the
trend shown earlier with the average square footage, the complexes with 20 or more units
have a slightly higher number of fixtures and lamps, as well as approximately 130 watts
of additional connected lighting load.

. Number of Fixtures Number of Total
Units Per Lamps Wattage Sample
Complex Average Error Average Error Average Error Size
Bound Bound Bound
5-19 10.3 2.8 16.7 48| 1,031.6 308.2 35
20+ 11.8 0.8 18.7 1.4 1,161.4 95.2 48

Table 53: Average Number of Lamps and Watts per Fixture
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Table 54 breaks down the percentage of rooms that have specific fixtures. Ceiling fixtures in general are very common in nearly
all room types. The next most common fixture type is the table lamp in living rooms, bedrooms, and offices.

Architecturally Ceiling Fan Chandgller/ Ceiling Fixture | Floor Lamp Other Recessed Can Recessed - Table Lamps Torchiere Track Lighting Wall Mount
Integrated Hanging Other Sample
Room Error Error Error Error Error Error Error Error Error Error Error Error Size
% Bound % Bound % Bound % Bound % Bound % Bound % Bound % Bound % Bound % Bound % Bound % Bound
Whole House 6.2% | 4.0% | 32.4% | 8.6% | 25.2% | 7.9% | 99.0% | 1.6% | 33.4% | 8.7% 2.2% 2.5% | 21.1% | 7.6% 3.0% 2.8% | 64.2% | 9.0% | 22.0% | 7.6% | 4.2% 3.4% | 93.4% | 5.3% 83|
Bathroom - - - - - - 30.4% | 8.7% - - 1.3% | 2.1% | 9.0% | 55% | 21% | 2.5% | 2.3% | 2.7% - - - - 91.9% | 5.3% 78
Bedroom - - 5.7% 4.1% 2.2% | 2.6% | 85.5% | 6.3% | 12.6% | 6.0% - - - - - - 40.6% | 9.2% 6.3% | 4.1% - - 2.8% 3.4% 81
Breakfast Nook - - - - 100.0%]| 0.0% - - - - - - - - - - - - - - - - - - 2]
Closet - - - - - - 100.0%| 0.0% - - - - - - - - - - - - - - - - 23
Dining Rm - - 46.4% | 15.9% | 25.7% | 13.9% | 22.2% | 12.5% | 3.1% 5.0% - - - - - - 5.6% 8.9% - - - - - - 28|
Hall - - - - - - 93.9% | 5.1% - - - - 4.9% | 4.7% - - 1.3% 2.1% - - - - 1.3% 2.1% 66)
Kitchen 6.4% | 4.2% 7.8% 51% | 4.8% 3.9% | 91.8% | 5.0% - - 1.0% 1.7% 7.6% 5.0% - - - - - - 3.1% 2.9% 6.4% | 4.2% 80
Laundry Rm - - - - - - 82.2% | 26.9% - - - - 17.8% | 26.9% - - - - - - - - - - 5
Living Rm - - 8.6% | 53% | 9.0% | 55% | 35.0% | 9.5% | 33.5% | 9.1% - - 1.6% | 2.7% - - 57.0% | 9.6% [21.1% ]| 7.9% | 24% | 2.8% | 1.1% | 1.8% 76
Office - - 15.3% | 24.0% - - 84.7% | 24.0% - - - - - - - - 27.8% | 37.0% - - - - 27.8% | 37.0% 5
Other - - - - - - - - - - - - - - - - - - - - - - 100.0%]| 0.0% 1]
Outside - - - - - - 13.8% | 8.7% - - - - 3.1% | 5.0% 1.7% 2.8% - - - - - - 81.4% | 9.9% 50|
Table 54: Rooms with Specific Fixtures
Table 55 shows the percentage of fixtures types by room type. The most common fixtures are ceiling fixtures, having significant
numbers in all rooms except breakfast nooks and “other” rooms. Wall mount fixtures are also very common throughout the
house, especially in the bathroom, “other” rooms, and outside.
Architecturally Ceiling Fan Chandgller/ Ceiling Fixtures| Floor Lamp Other Recessed Can Recessed - Table lamps Torchiere Track Lighting Wall Mount
Integrated Hanging Other Sample
Room Error Error Error Error Error Error Error Error Error Error Error Error Size
% Bound % Bound % Bound % Bound % Bound % Bound % Bound % Bound % Bound % Bound % Bound % Bound
Whole House 0.6%| 0.4%| 3.7%| 1.2%| 2.4%| 0.8%| 46.6%| 3.2%| 5.8%| 1.8%| 0.2%| 0.2%| 5.2%| 2.5%| 0.4%| 0.4%| 14.3%| 2.7%| 2.7%| 1.0%| 0.8%| 0.7%| 17.4%| 1.7% 83
Bathroom - - - - - - 20.8% 5.9%) - - 0.7%) 1.2%) 9.0%) 5.3%) 1.2%) 1.4% 1.4% 1.6%) - - - - 66.9% 6.1%) 78
Bedroom - - 3.5%) 2.9% 0.8%) 1.0%| 56.0% 6.6%| 8.1%] 4.1% - - - - - - 27.0% 6.1% 3.6%) 2.5%) - - 1.1% 1.2% 81
Breakfast Nook - - - - 100.0%| 0.0% - - - - - - - - - - - - - - - - - - 2]
Closet - - - - - - 100.0%| 0.0% - - - - - - - - - - - - - - - - 23]
Dining Rm - - 45.0%| 15.2%| 25.0%| 13.7%| 21.6%| 12.3%| 3.0%| 4.7% - - - - - - 5.4% 8.6%) - - - - - - 28
Hall - - - - - - 87.4% 9.7%) - - - - 11.1% 9.7% - - 0.8%) 1.3% - - - - 0.8%) 1.3% 66
Kitchen 3.5% 2.3%| 4.3% 2.8% 2.6%) 2.2%| 69.2% 9.1%) - - 0.6% 0.9%| 12.4% 9.8% - - - - - - 3.9%| 3.8% 3.5% 2.3% 80
Laundry Rm - - - - - - 82.2%| 26.9% - - - - 17.8%| 26.9% - - - - - - - - - - 5]
Living Rm - - 3.9%) 2.4%| 4.7% 3.0%| 18.3% 5.0%| 21.0% 6.6%0) - - 0.8%) 1.2%) - - 39.4% 6.7%| 10.4% 4.2%) 1.1% 1.3%) 0.5%) 0.8% 76
Office - - 6.4%| 12.4% - - 58.7%| 15.1% | | - - - - - - 23.3%| 13.0% - - - - 11.6%) 6.5%) 5
Other - - - - - - - - - - - - - - - - - - - - - - 100.0%| 0.0% 1
Outside - - - - - - 9.5%|  6.3% - - - - 43%]  6.8%] 2.4%[ 3.8%) - - - - - - 83.9%| 9.5% 50
Table 55: Percent of Fixtures by Room
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Appliances

Refrigerator-Freezers

The following section describes the refrigerator/freezers present at the surveyed
households. This refrigerator/freezer section of the report summarizes the analysis
conducted on the primary refrigerators.

The primary refrigerators are summarized by type, size, and age. The amount of data for
each of the aforementioned characteristics differs, and the number of sites in each of the
analyses will differ. The data used in the refrigerator analyses are described below.

¢ Type - The type of each refrigerator was obtained from the site visit.
¢ Size - The size of the refrigerator was collected on site.

¢ Age - The age from the on site visit was used in the analysis.

Primary Refrigerators

All homes that were visited over the course of this study have a primary refrigerator. Full
size refrigerators are categorized as either single or double door. The double door
refrigerators are further classified by freezer position: either bottom mounted, top mount,
or side by side. Figure 1 shows the percentage breakdown of primary refrigerators by
type. The majority of the primary refrigerators are the top-mounted freezer type
(standard), accounting for 70% of all the primary refrigerators. Refrigerators with
freezers on the bottom account for 27% of the primary refrigerators.

Top Side by
i ilt -i Side
Bottom Built -in
1%
Freezer
27%

Standard
70%

Figure 1: Percentage of Homes with Primary Refrigerator/Freezer by Type

The following abbreviations (common for refrigerators) are used throughout this section
to describe the various types of refrigerators observed:

¢ Built-in — Units architecturally integrated into the home

+ Side by Side — Refrigerator and freezer in separate compartments next to
each other
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¢ Standard - Freezer on top, refrigerator on the bottom

¢ Top-Bottom Freezer — Refrigerator on top, freezer on bottom

Size
The following summary of the sizes of the refrigerators summarizes the manufacturer
reported and surveyor estimated sizes.

The sample size that is used in the following table that summarizes the average size of the
refrigerators is 83. This is the number of full size refrigerators, 8 cubic feet or greater.

Table 56 shows the distribution of the sizes of the refrigerators. The largest percentage of
the refrigerators, or 58.4%, is within the size range of 15 to 18 cubic feet. This was
classified in the survey instrument as a medium-sized unit, and this makes sense since we
are analyzing multifamily buildings.

Refrigerator Type

Size Overall Built-in Side-by-Side Standard Top-Bottom Frz
Range n=83 n=1 n=2 n=56 n=24
(CuFt) Error Error Error Error Error

% Bound % Bound % Bound % Bound % Bound

<=10 1.0%| 1.6%]| 100.0%| 0.0% - - - - - -
11to 14| 34.0%| 8.8% - - - - 35.5%| 10.8%| 34.1%| 16.4%
15t0 18] 58.4%| 9.2% - - 54.7%| 57.6%| 56.4%| 11.3%| 65.9%| 16.4%
19 to 22 5.6%| 4.6% - - - - 8.0%| 6.6% - -

> 22 1.0%| 1.6% - - 45.3%| 57.6% - - - -

Table 56: Percentage of All Refrigerators by Type within Size Ranges-Estimated
Sizes

Age

During the on-site visit residents, were asked for the approximate age of their
refrigerators. When the resident was unable to provide an age, surveyors estimated the
age of the refrigerators whenever possible. These estimated ages were used for
refrigerators when no age data from manufacturers was available for the following
estimated age analysis.

The sample size of 83 primary refrigerator ages represents all full size primary
refrigerator ages obtained in this study. The average manufacturer and surveyor reported
age and error bound along with the distribution of manufacturing date range by type and
size range are presented in Table 57. The average age of the refrigerators is 7 years with
an error bound of 1.6 years.
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Size Age Ranges
Ref Age
Type Range | Average Error 2000- | 1995-| 1990-| 1985-| 1980- Sarpple
(CuFt) Age Bounds 2004 | 1999 | 1994 | 1989 | 1984 Size

® Overall 7.0 1.6] 42.2%| 31.1%| 11.5%| 3.8%| 11.5% 43
S 11-14 cu ft 8.7 3.8] 37.3%| 27.9%| 6.6% - 28.1% 13
= 15-18 cu ft 6.1 1.7] 46.3%| 34.0%| 9.0%| 5.6%| 5.1% 29
< 19-22 cu ft 10.0 0.0 - - 100.0% - - 1
© Overall 7.3 22| 42.1%| 30.7%| 8.2%| 2.7%| 16.4% 29
g 11-14 cu ft 11.5 5.5 26.2%| 23.7% - - 50.1% 7
§ 15-18 cu ft 5.8 2.1) 50.0%| 35.0%| 4.5%| 3.7%| 6.8% 21
"’ 19-22 cu ft 10.0 0.0 - - 100.0% - - 1
. E Overall 6.1 2.0 42.3%| 32.1%| 19.2%| 6.4% - 14
§' % E 11-14 cu ft 5.1 2.9] 51.6%| 33.3%| 15.1% - - 6
m 15-18 cu ft 6.8 2.8 35.6%| 31.2%| 22.2%| 11.1% - 8

Table 57: Average Age and Percentage of Refrigerator Ages by Size and Type

Self-Standing Freezers

This section summarizes the freezers by size and age. There are only seven in the
sample. Only one chest freezer is in the sample, so freezers will not be analyzed by type.
The size and age of the freezers were collected on site by the auditor.

Size
Table 58 shows the distribution of the size of the primary freezers by type of freezer. The

freezers are fairly evenly split with the 11 to 14 cubic feet category accounting for over
one-third of the freezer size. No homes have freezers over 22 cubic feet.

Size Range All Types
(CuFt) Error
n=7 % |Bound
<=10 9.9%| 15.8%
11-14 35.7%| 31.9%
15-18 24.6%| 26.1%
19-22 29.8%| 29.5%
> 22 0.0%| 0.0%

Table 58: Distribution of Size of Primary Freezers

Table 59 shows the average age of the primary freezers where age information was
available. On average, the freezers are 10.8 years old.

Freezer Average Error
Type Age (Years) Bound [Sample Size
All Types 10.8 11 6

Table 59: Average Manufacture Date of Primary Freezers
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Table 60 shows the distribution of the age of the primary freezers in 5 year age ranges.
Most primary freezers, or nearly 75%, lie in the age range from 1990 to 1994.

All Types Error
Age Range n=6 Bound
2000-2004 - -
1995-1999 14.5% 22.5%
1990-1994 73.5% 28.0%
1985-1989 12.0% 19.1%
1980-1984 - -
1979 and Older - -

Table 60: Distribution of Manufacture Date of Primary Freezers

Hot Water Heaters
The following section summarizes the water heater data that were collected during the
on-site visits. The majority of water heaters in the study are electric 50 to 54 gallon
storage units. Ninety-three percent of homes have their own water heater, as opposed to
the 7% that use hot water from a central water heater.

Fuel Type

Figure 2 shows the breakdown of water heaters by fuel type. A majority (77%) of water
heaters are electric, with gas comprising 19%. About 4% of the water heaters were
inaccessible to the auditors at the time of the home visit; in these cases, neither the tenant
nor the site contact knew the fuel type of the water heater.

Unknown
Gas 4%
19%

Electric
77%

Figure 2: Water Heaters by Fuel Type

Table 61 shows the average size of the water heaters, overall and for each of the fuel
types. The average size of the unit was obtained from the site. The auditor attempted to
obtain the capacity of the water heater from the nameplate information, if no nameplate
capacity data were available, the surveyor made an estimate wherever possible.
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Fuel Avgrage Error Sample
Type Size Bound Size
y (Gallons)
All Types 49.2 2.6 67
Electric 47.1 1.4 58
Gas 61.0 13.8 9

Table 61: Average Size of Water Heaters by Fuel Type

Table 62 shows the percentage of water heaters in each size range by fuel type. The
sample sizes used to calculate the percentages in each fuel type are also presented in the
table below. The majority of water heaters are in the size range from 50 to 54 gallons,
followed by the 40 to 44 gallon range and then 30 to 34 gallon range.

Fuel Type
Size All Types Electric Gas
(Gallons) n=67 n=58 n=9
% Error % Error % Error
Bound Bound Bound
20to 24 - - - - - -
30to 34 6.0% 5.0% 7.1% 5.8% - -
35 to 39 4.5% 4.2% 5.3% 4.9% - -
40to 44 11.8% 6.6% 6.8% 5.4% 39.9% 27.3%
50 to 54 73.1% 9.1% 80.8% 8.7% 30.1% 27.9%
55to 84 - - - - - -
> 85 4.5% 4.2% - - 30.1% 24.8%

Table 62: Percentage of Water Heaters by Size Range and Fuel Type

Table 63 shows the percentage of total water heaters by fuel type within the size ranges.
These percentages were calculated as a proportion relative to the entire set of water
heaters, regardless of fuel type. This summary table better displays the actual percentage
of the population of water heaters in each size range.

Size Electric Gas
(Gallons) Error Error

n=81 % Bound % Bound
30to 34 6.1% 5.1% - -
351to 39 4.6% 4.3% - -
40to 44 5.9% 4.7% 25.8% 19.3%
50to 54 69.9% 9.5% 19.4% 19.7%)
>100 - - 19.4% 16.9%
DK 13.5% 7.1% 35.5% 21.8%

Table 63: Percentage of Water Heaters within each Size Range Among all Water
Heaters

Age

Table 64 shows the average age of water heaters by fuel type in each of the size ranges.
The ages of the water heaters were obtained during the site visit only. The average age of
all water heaters for which an age could be obtained is 10.7 years old
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Size All Types Electric Gas
llons) Average | Error Sample | Average | Error Sample | Average | Error Sample

(Ga Age Bound Size Age Bound Size Age Bound Size

All Sizes 10.7 4.9 21 12.3 6.3 17| 5.7 1.8 4
30to 34 - - 0 - - 0 - - 0
3510 39 - - 0 - - 0 - - 0
40 to 44 5.9 2.0 4 3.5 1.7 2 8.0 0.0 2
50 to 54 12.4 6.2 16 14.2 7.2 14 4.0 1.2 2
DK 1.0 0.0 1 1.0 0.0 1 - - 0
>100 - - 0 - - 0 - - 0

Table 64: Average Age of Water Heaters by Fuel Type within Size Ranges

Table 65 shows insulation wrap status of all observable water heater tanks. Over 95% of
the water heaters are unwrapped.

Fuel Size Tank Wrapped | Tank Not Wrapped Sample
type [ (Gallons) % Error % Error Size
Bound Bound
Overall 4.2% 3.9% 95.8% 3.9% 64
» |30to34 0.0% 0.0%| 100.0% 0.0% 4
® 351039 - - - - 0
2 [40to 44 0.0% 0.0%| 100.0% 0.0% 8
= 50 to 54 5.6% 5.2% 94.4% 5.2% 48
>100 0.0% 0.0%| 100.0% 0.0% 3
Unknown 0.0% 0.0%| 100.0% 0.0% 1

Table 65: Percentage of Water Heaters that were Wrapped and Unwrapped

Clothes Washers

The following section describes the clothes washer data. All the age data presented in
this section are customer reported dates from the on site survey.

Approximately 32% of all homes have a washing machine, see Table 66. It should be

noted that 72% of multifamily complexes have at least one clothes washing machine on
the premises, but only washing machines found within the individual homes are
described in following analyses. Interestingly, 11 of the 28 washers are in homes located
in complexes with common washers, representing 7 different complexes.

) Error | Sample
Type of Residence % Bound Size
Overall 31.7% 8.5% 83
Apt (1 or 2 stories) 45.9%| 13.5% 39
Apt (3 or more stories) 19.9% 9.6% 42
Unattached 1 Story 0.0% 0.0% 1
Townhouse/Rowhouse 0.0% 0.0% 1

Table 66: Percentage of Homes with Clothes Washers by Type of Residence
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Table 67 shows the distribution of the 28 clothes washers found on site, presented by type
of washer and type of residence. Only one horizontal axis washer was found in the
homes. When weighted to the population, this resulted in an estimate that 5% of all
washers are horizontal-axis washing machines.

Horizontal Standard Both
Type of Residence % Error % Error Sample
Bound Bound Size
Overall 4.7% 7.5%| 95.3% 7.5% 28
Apt (1 or 2 stories) 6.8%| 10.8%| 93.2%] 10.8% 18
Apt (3 or more stories) 0.0% 0.0%| 100.0% 0.0% 10
Unattached 1 Story - - - - 0
Townhouse/Rowhouse - - - - 0

Table 67: Distribution of Clothes Washers by Type of Washer and by Type of
Residence

The highest percentage of washing machines, in which age information is available, are
machines estimated to have been manufactured between the years 2000 and 2004. As
indicated in Table 68, this range accounts for nearly one-third of machines with age
information.

Estimated
Manufacture Date % Error
n=10 Bound
2000-2004 31.0%| 24.5%
1995-1999 20.2%| 21.0%)
1990-1994 20.2%| 21.0%)
1985-1989 20.2%| 21.0%)
1980-1984 8.4%| 13.3%
1979 and Older - -

Table 68: Distribution of Estimated Manufacture Date of Clothes Washers

Clothes Dryers

The following section describes the clothes dryers found during the on site audits. This
section contains information on the percentage of homes with dryers, the breakdown of
the fuel types, and the age of the dryer obtained by the auditor during the site visit.

Approximately 30.7% of all sites that were visited have a dryer. Table 69 shows the
breakdown of the percentage of homes with dryers by residence type. The error bound
and sample size for each type of residence is also displayed in the table. Not surprisingly,
the percentage of sites with dryers in apartments is low due to the presence of common
laundry facilities.

RLW Analytics, Inc. Page 37



2004 NEEA Multifamily Building Stock Survey

Type of Residence vF\’/?trr?Eanaeglz Error Bound | Sample Size
Apt (1 to 2 stories) 43.8% 13.4% 39
Apt (3 or more stories) 19.9% 9.6% 42,
Unattached 1 Story 0.0% 0.0% 1
Townhouse/Rowhouse 0.0% 0.0% 1
Overall 30.7% 8.4% 83

Table 69: Percentage of Homes with Dryers by Type of Residence

All dryers observed use electricity. The data on the age of the dryers was obtained from
either the owner of the house or the auditor estimation of age. A total of 11 dryers in the
sample have an estimated age. Table 70 shows the distribution of the estimated
manufacture date for the dryers. The largest percentage of dryers (40.7%) have
manufacture dates between the years 2000 and 2004.

Estimated Percentage Error

Manufacture Date n=11 Bound
2000-2004 40.7% 25.3%
1995-1999 26.7% 21.9%
1990-1994 8.9% 14.0%
1985-1989 8.9% 14.0%
1980-1984 14.7% 16.2%
1979 and Older 0.0% 0.0%

Table 70: Distribution of Estimated Manufacture Date of Dryers

Dishwashers
The following section summarizes the 55 dishwashers found during the site visits. This
section contains information on the percentage of homes with dishwashers, and the age of
the dishwasher obtained by the auditor during the site visit.

Table 71 shows the percentage of homes with dishwashers by type of home and overall.
Over 64% of all homes have a dishwasher.

. Percentage with Error Sample
Type of Residence Dishwashers Bound Size
Overall 64.1% 9.1% 83
Apt (1 or 2 story) 62.2% 13.3% 39
Apt (3 or more stories) 67.4%| 12.7% 42,
Unattached 1 Story 0.0% 0.0% 1
Townhouse/Rowhouse 100.0% 0.0% 1

Table 71: Percentage of Homes with Dishwasher by Type of Residence

The largest percentage of dishwashers was manufactured between 2000 and 2004 at
nearly one-third of all dishwashers with manufacture date information, see Table 72.
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Estimated Percentage Error

Manufacture Date n=16 Bound
2000-2004 32.3% 19.6%
1995-1999 20.1% 17.5%
1990-1994 6.4% 10.1%
1985-1989 12.7% 13.8%
1980-1984 28.5% 18.2%
1979 and Older 0.0% 0.0%

Table 72: Distribution of Manufacture Date of Dishwashers

Small Kitchen Appliances

Microwaves

This section presents the summary analysis of the data on microwaves found during the
83 site visits.

Table 73 shows the percentage of homes with a microwave based on type of residence.
These appliances are very common, with less than 10% of homes overall not having a
microwave.

. Error | Sample

Type of Residence % Bound Size
Apt (1 or 2 story) 94.1% 6.9% 39
Apt (3 or more stories) 89.2% 9.5% 42
Unattached 1 Story 100.0% 0.0% 1
Townhouse/Rowhouse | 100.0% 0.0% 1

Table 73: Percentage of Homes with Microwaves by Residence Type

Though microwave age was often difficult to find, Table 74 describes the age ranges for
those where the information was available. Most microwaves in homes (45%) are under

4 years old.
Error
0,
Age Range %o Bound
2000-2004 45.5%| 26.2%)
1995-1999 24.6%| 24.9%
1990-1994 19.3%| 20.4%
1985-1989 10.6%| 16.4%
Table 74: Microwaves by Age Range
Ranges

All homes surveyed have a range and 96.4% of those ranges consume electricity. As
Table 75 shows, the highest percentage with estimated ages were manufactured between
1990 and 1994, though a significant percentage were manufactured between 2000 and
2004 and before 1979.

RLW Analytics, Inc. Page 39



2004 NEEA Multifamily Building Stock Survey

Age Range % Error
Bound
2000-2004 25.6%| 21.4%)
1995-1999 8.5%| 13.5%
1990-1994 26.9%| 22.7%

1985-1989 - -
1980-1984 17.6%| 19.1%
1979 and Older| 21.3%| 22.0%

Table 75: Ranges by Age Range

Small Household Appliances
Information about the number of small appliances such as computers, television sets, and
fax machines were collected during on-site visits. No further data were collected on
these appliances. Table 76 shows that nearly half of all homes have one television set.
The two homes without televisions are vacant residences.

Number of % Error

Televisions 0 Bound
0 2.8%| 3.3%)
1 47.2%| 9.3%
2 35.0%| 8.8%
3 12.8%| 6.1%
4 2.2%| 2.5%)

Table 76: Number of TVs within Homes with TVs

Table 77 describes the number of computers present in homes. Nearly half of all homes
have one or more computers present.

Number of % Error

Computers Bound
0 51.8%| 9.3%
1 38.8%| 8.9%
2 4.0%| 3.8%
3 5.4%| 4.9%

Table 77: Number of Computers within Homes with Computers

Though not as common as computers, there were a significant number of fax machines
found over the course of the survey, as seen in Table 78. Over 80% of homes with fax
machines only have one, but surprisingly about 17% of homes have more than one fax
machine.
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Number of Fax % Error
Machines Bound
0 65.0%| 8.9%
1 29.0%| 8.5
2 5.0%| 4.1%
3 1.0%| 1.6%

Table 78: Number of Fax Machines within Homes with Fax Machines

Cooling Equipment

Cooling Overview

This section presents the summary analysis of the data on primary cooling equipment
found during the 83 site visits

Cooling Equipment

The primary cooling equipment identified during this study was of five distinct types
e Split System Air Conditioning units

e Packaged System Air Conditioning units

e  Window/Wall Room Air Conditioning units

e Portable Systems

e  Window unit heat Pumps

The distribution of these cooling equipment types is shown below in Table 79.

0
System Type Co/z)l(?l: Error
n=27 9 Bound
Types
w | Packaged System AC 12.9% 10.0%,
g Split System A/C 3.2% 5.2%
O All Central 16.1% 11.0%
Portable System 11.3% 10.3%
o Window or Wall Room
g Air Conditioner 64.6% 15.2%
Q.
n
Window Unit Heat Pump 8.0% 9.1%
All Space 83.9% 11.0%

Table 79: Distribution of Cooling System Types in Residences with Cooling
Equipment

From our analysis of the surveyed residences, 30.8% (with an 8.4% error bound) of
homes have some type of cooling equipment in place. The distribution of central systems
versus space cooling units is shown below in Figure 3.
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Central
16%

Space
84%

Figure 3: The Distribution of Primary Cooling Systems

Cooling equipment was classified into five types: window/wall units, portable systems,
room air conditioners (the previous three being considered space units), and packaged
and split AC systems (both considered central systems). Table 80 shows the breakdown
of classes of primary cooling system by equipment type.

Percentage of Percentage of
. Error Error
Equipment Type System Class Bound System Class Bound
n=5 n=22
Packaged System AC 80.0% 29.4% - -
Split System A/C 20.0% 29.4% - -
Portable System - - 13.4% 12.1%
Window Unit Heat Pump - - 9.6% 10.8%
Window or Wall Room Air
Conditioner - - 77.0% 15.1%

Table 80: Breakdown of Classes of Primary Cooling Systems by Equipment Type

Table 81 shows the average estimated age. As explained previously, the estimated ages
were obtained from a combination of the dates that were obtained from the manufacturer
nameplate and the surveyor estimates during the on site visit. The sample size of 12
represents all sites that were found with some type of cooling equipment with age
information. The average central air conditioning system type is 6 years old. The
average space air conditioning system is 6.1 years old.

Air Conditioning System Average Error Sample
Type Estimated Bound Size
All Types 6.0 0.0 1
Central |[Split System A/C 6.0 0.0 1
All Types 6.1 3.9 11
Portable- Stand
alone 155 16.9 2

Table 81: Average Age of Primary Cooling Equipment
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Table 82 shows the percentage of cooling systems by ton range. The majority of

systems, or 57%, are small units between 0.5 and 0.99 tons. This is reasonable since
most of the systems are window or wall room air conditioners.

Heating Equipment

Cooling Tons Per;:tizgage Error Bound
0.5-0.99 57.2% 20.4%
1-1.49 13.1% 14.2%
1.5-1.99 23.8% 17.2%
2-2.49 5.9% 9.5%

Table 82: Cooling System Ton Range

Heating Overview
This section presents the summary analysis of the primary furnaces found during the site

visits.

Heating Equipment
Table 83 shows the percentage of heating system types. If more than one was present,
the largest and newest was designated as the primary system.

System Type % of Primary

_ n=83 Heating Types | Error Bound
g Forced Air Furnace 3.8% 3.7%
S| Hydronic System 9.5% 5.5%
Baseboard 56.8% 9.3%
S| ceiling Cable 2.8% 3.3%
& Fireplace 3.6% 4.1%
Wall 23.5% 8.0%

Table 83: Percentage of Heating System Types

Table 84 shows the percentage of furnaces by fuel type within system types. These fuel
types were taken from the auditor information. Among all system types, the majority
consume electricity. Approximately 20% of all primary heating systems consume gas.

Among all forced air furnaces, 47.5% consume natural gas and 52.5% consume

electricity.
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Error - Error Sample

System Type Gas Bound Electricity Bound Sizz

All Types 19.1% 7.9% 80.9% 7.9% 83
® |All Central 62.8% 23.7% 37.2% 23.7% 11
?, Furnace 47.5% 50.2% 52.5% 50.2% 3
O |System 68.8% 26.2% 31.2% 26.2% 8

All Space 12.4% 7.3% 87.6% 7.3% 72
o Baseboards - - 100.0% 0.0% 49
& |Ceiling Cable - - 100.0% 0.0% 2
9 |Fireplace 100.0% 0.0% - - 2

Wall Unit 30.5% 18.6% 69.5% 18.6% 19

Table 84: Percentage of Furnaces by Fuel Type within Type of Furnace

Table 85 shows the average estimated age and percentage of furnaces with an estimated
age by system type within manufacture ranges. As explained previously, the estimated
ages were obtained from a combination of the dates that were obtained from the
manufacturer information and the auditor estimates during the on site visit.

Average Error 2000 to Error 1995 to Error [ 1990to | Error |1985to| Error | 1980 to Error 1979 and Error | Sample

System Type| Estimated Bound 2004 Bound 1999 Bound 1994 Bound | 1989 | Bound 1984 Bound older Bound Size
All Types 28.3] 5.2 13.9%) 12.5% 3.2%) 5.2% - - - - 8.7% 9.8% 74.2%|  15.4% 23]
® All Central 41.0 10.7} - - - - - - - - - - 100.0% 0.0% 4
‘5 Furnace 26.0 0.0] - - - - - - - - - - 100.0% 0.0%] 1
O [System 50.0] 0.0 - - - - - - - - - - 100.0% 0.0%) 3]
° All Space 25.9) 5.7 16.4%) 14.6% 3.8%) 6.2% - - - - 10.3%|  11.5% 69.5%| 17.7% 19
S |Baseboards 29.0) 6.3 7.4%)| 11.8% - - 20.0%|  20.8% 72.6%| 22.6% 11
& |Fireplace 4.0 0.0 100.0%) 0.0% - - - - - - - - - - 1
Wall Unit 25.8| 9.2 13.7% 21.1%) 9.1%) 14.8%) - - - - - - T1.1%| 24.6% 7|

Table 85: Average Estimated Age and Percentage of Furnaces by Type within Age
Ranges

Window and Wall Constructions

Overview

The following section describes the window and wall construction types at the
residences. Information on the type of window frame and the number of panes in each
window was recorded during the site visit. If the customer reported that there were
multiple types of frames or panes in their home, the predominant window type was
observed and recorded. Data was also collected on the type of wall construction. The
auditor observed the type of wall construction during the site visit.

Findings
Windows

Figure 4 shows the breakdown of window frame types among all homes. The majority of
window frame type used in the homes is wood or vinyl, constituting roughly 60% of the
homes.

RLW Analytics, Inc. Page 44



2004 NEEA Multifamily Building Stock Survey

Wood or Vinyl

59%

Metal
41%

Figure 4: Percentage of Homes by Window Frame Type

Table 86 shows the breakdown of homes by window frame type and number of panes by
type of residence. The highest percentage of homes in all categories has wood or vinyl
frames with double paned glass.

Type of Residence Metal Error Metal Error W\c;ic;]c;lor Error W\c;ic;]c;lor Error Sample
Single Bound | Double | Bound ) Bound Bound Size
Single Double
Apt (1 or 2 stories) 17.7%|  10.0%|  13.4% 8.5%| 15.1%| 10.3%| 53.8%| 13.5% 39
Apt (3 or more stories) 21.0% 10.4% 31.9% 12.5% 3.6% 5.8% 43.5% 12.8% 42
Unattached 1 Story - - - - 100.0% 0.0% - - 1
Townhouse/Rowhouse - - - - - - 100.0% 0.0% 1
Table 86: Percentage of Homes by Frame Type and Panes Type by Type of
Residence
Table 87 shows the percentage of units by frame and pane type by age of residence.
Age Range Metal Error Metal Error W\c;ic:g/lor Error W\c;ic;ltilor Error | Sample
Single | Bound | Double | Bound . Bound Bound Size
Single Double
Overall 18.8% 7.1% 22.2% 7.8% 10.8% 6.4% 48.2% 9.3% 83
<1950 18.2% 19.7% - - 54.5% 27.9% 27.3% 26.3% 9
1950-1959 25.8% 22.0% - - 31.2% 27.9% 43.0% 26.1% 10
1960-1969 31.7% 29.8% - - - 68.3% 29.8% 7
1970-1979 16.1% 10.9% 44.1% 14.5% - 39.8% 14.4% 33
1980-1990 50.9% 33.9% 21.0% 30.0% - 28.1% 28.8% 6
1991-1995 - - - - - 100.0% 0.0% 6
> 1995 - - - - - 100.0% 0.0% 9
Unknown 25.0% 37.8% 75.0% 37.8% - - - 3

Table 87: Percentage of Units by Frame Type and Panes Type by Age of Residence

Walls

Figure 5 shows the breakdown of all homes by wall construction type. The large
majority of homes were constructed using 2 x 4s, totaling 78% of all homes.
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Figure 5: Percentage of Homes by Wall Construction Type

Insulation Overview

The following section describes the insulation in walls, floors, and attics. This data was
collected with some difficulty during the site visits. The difficulty arose when access to
the attic was unfeasible due to the fact that it was located in another apartment unit,
blocked by furniture, etc. If the attic was accessible, and there was batt insulation, in
some cases the R-Value was not observable, then the auditor estimated the thickness of
the insulation.

The percentage of walls that were insulated was also difficult information to collect
because in many cases the customer was not aware of the percentage of the exterior walls
in their home that were insulated. If this was the case, the surveyor would attempt to
remove some faceplates from light switches or plugs if the resident approved. If the plate
were successfully removed, the surveyor would then attempt to verify the presence and
thickness of the insulation. The surveyor would attempt to remove a few more plates,
and then would make an assumption about the percentage of the walls that were
insulated. Many times the insulation would not be visible through the hole or the resident
did not approve of the removal of the plate, thus the information went uncollected.

Attic

The average R-Value among all homes with an estimated or verified R-Value for attic
insulation is 20.3 with an error bound of 2.7. Table 88 shows the average R-Value and
the percentage of homes with R-Values in ranges by age of residence. The largest
percent of homes are in the range between R-19 to R-21.99, totaling 30.3% of the homes
with an R-Value.
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Age R Value Error R Value < Error RVal R11 Error RVal R19 Error RVal R22 Error RVal R30 Error Sample
Range Bound 11 Bound |toR18 99| Bound |[to R21 99| Bound |to R29 99| Bound |[to R37 99 Bound Size
Overall 20.3 2.7 5.5% 8.9% 22.9% 15.3% 30.3% 19.6% 18.3% 13.9% 22.9% 15.3% 19
1950-1959 19.6 1.0 - - - - 78.4% 34.1% 21.6% 34.1% - - 3
1960-1969 16.0 4.0 - - 66.7% 44.8% - - 33.3% 44.8% - - 3
1970-1979 17.3 4.4 13.1% 20.1% 32.6% 26.5% 32.6% 29.5% - - 21.7% 22.9% 8
1980-1990 28.0 0.0 - - - - - - 100.0% 0.0% - - 2
1991-1995 - - - - - - - - - - - 0
> 1995 30.0 0.0 - - - - - - - - 100.0% 0.0% 3

Table 88: Average R-Value and Percentage of Homes with Attic R-Values within R-Value Bins
Walls

Among those homes where it was possible to observe the percentage of the walls that were insulated, the percentage of homes that
have no exterior wall insulation is 5.0%, while the percentage of homes in which all the exterior walls are insulated totals 57.2%.

Wall Percentage of Walls Insulated
Construction Error Error Error Error Sample
Type 0% Bound 50% Bound 100% Bound Unknown Bound Size
All Types 5.0% 4.6% 1.9% 3.0% 57.2% 9.4% 36.0% 9.1% 80
2x4 2.4% 3.9% - - 60.1% 10.6% 37.6% 10.4% 62
2X6 - - - - 66.5% 25.4% 33.5% 25.4% 11
Masonry 32.7% 30.9% 19.6% 28.1% 21.6% 23.5% 26.1% 26.8% 7

Table 89: Percentage of Homes by Wall Construction Type by Percentage of Walls Insulated
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Appendix

A.1 Multifamily Common Area Instrument
Customer:
Inspector:

Multifamily Building Information — Complex Level

Customer ID #

Give unigue name 2

Building:

Building:

Building:

Building:

Building:

Building:

Building:

Age of Building?

Total # of Floors

# of Floors Below Grade?

Total # of Residential Units

Total Square Feet (SF)

Common Area SF

Retail Space SF (if in building)

Garage SF (if in building)

Total Quantity of Similar Buildings

Front Orientation

Window / Wall Ratio Front

Window / Wall Ratio Right

Window / Wall Ratio Back

Window / Wall Ratio Left




NEEA - Multifamily Survey Instrument

Predominant Window Type?

Predominant Bldg Construction Type?

Common Area Attic Insulation R-value

What % of common area is heated?

If common area is heated, what is the primary
heating system type?

What is the primary heating fuel?

What % of common area is cooled?

If common area is cooled, what is the primary
cooling system type?

Quantity of Common Gas Clothes Washers?

Quantity of Common Electric Clothes
Washers?

Quantity of Gas Clothes Dryers?

Quantity of Electric Clothes Dryers?

Common Area Water Heater? (Y or N)

If yes, what type of water heater?

Is DHW Solar Assisted?

Notes
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Window Types: Heating Types Heating Fuel Water Heater Types
01 — Baseboards 01 — Nat. Gas
Add an “E” if Low-e and an “S” if Storm 02 — Wall 02 - Fuel Oil El = Electric Instantaneous
windows are present. .
03 — Heat Pump 03 - Electricity Gl = Gas Instantaneous
DVES for Double Vinyl Low-e w/storm . )
window 04 — Forced Air Furnace 04 - Kerosene ES = Electric Storage
05 — Portable 05 - Solar GS = Gas Storage
SM=Single Metal
DM = Double Metal
Construction Types Cooling System Types

TM = Triple Metal
01 — Split System AC

W = Wood Frame 02 — Packaged System AC
SV = Single Vinyl

DV = Double Vinyl
TV = Triple Vinyl

S = Steel Frame 03 — Split System HP

04 — Packaged System HP

05 — Evaporative System

Utility Gas and Electric Meter Information

Utility Account# | Meter # Gas or Building/area Utility Account# | Meter # Gas or Building/area
Electric? served by Electric? served by
Meter Meter
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Multifamily Building Information — Qutdoor Characteristics

Outdoor Lighting: Walk around the complex, or exterior building property for stand alone buildings, to obtain a general
assessment of the outdoor lighting. Describe the three most dominant lamp types in each functional use area. The three
surveyed lamp types need to represent at least 80% of all lamps within the FUA.

FUA 1 FUA 2 FUA 3 FUA 4 FUA 5 FUA 6 FUA 7

Functional Use Area
If FUA = Other, provide
description of space

A | Lamp Typel

Control Typel

Of all lamps in this FUA
What % does lamp typel
represent?

B | Lamp Type2

Control Type2

Of all lamps in this FUA
What % does lamp type2
represent?

C | Lamp Type3

Control Type3

Of all lamps in this FUA
What % does lamp type3
represent?

Of all lamps in this FUA
What % do the surveyed
lamps represent?

(A+B+C)
Lamp Type Control Type
Functional Use Fluorescent HID T = Time Clock
Areas PL = Parking lot F8 = Std T8 MV = Mercury Vapor
_ P = Photocell
W = Walkway F12 = Std T12 MH = Metal Halide
L = Landscaping U8 = U-tube T8 H = High Pressure Sodium TP = Time Clock and Photocell
B = Building Facade U12 = U-tube T12 L = Low Pressure Sodium O = Occupancy Sensor
P = Porch CF = Comoac \ < Neon OP = Occupancy Sensor and
S = Safety P Photocell
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Outdoor Lighting Notes

Pools and Spas

P1

S1

P2

S2

P3

S3

Quantity

Fuel Type:
E = electric, G = gas, S = solar O=Other

Heated Year Round? Y=yes, N=no, DK= Don't
Know

Indoor or Outdoor?

Is Cover Used? Y=yes, N=no, DK= Don't Know
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Common Area — Interior Lighting

Overview of Sampled Common Areas

Sampled Space # 1 2 3 4 5 6 7

Space Type

Laundry = LA
Hallway = H
Rec Room = RR
Lobby =LO

Other = O (provide
description)

Space Description

Building (unique
name from 1* page)

Total

Surveyed Sample
Area (SF)

Total Area (SF)
Represented

Surveyed Space
LPD

** Surveyed Space LPD is total watts for all surveyed fixtures within the sample area divided by the surveyed sample area.
The surveyed watts is obtained from the surveyed lighting in sampled areas, which is completed on a space by space basis
following the completion of the overview of sampled common areas.

Notes
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Surveyed Lighting in Sampled Areas

Record the lighting for each sampled common area space in the tables below. One table per sampled space.

Sampled Space #1

Fixture 1 Fixture2 Fixture3 Fixture4 Fixture5 Fixture6

Lamp Type

Watts per Lamp

Number of Lamps per
Fixture

Ballast Type

A | Watts per Fixture

B | Total # Fixtures

Total Watts (A x B)

Enter total watts for all surveyed fixtures here

Sampled Space #2

Fixture 1 Fixture 2 Fixture3 Fixture4 Fixture5 Fixture6

Lamp Type

Watts per Lamp

Number of Lamps per
Fixture

Ballast Type

A | Watts per Fixture

B Total # Fixtures

Total Watts (A x B)

Enter total watts for all surveyed fixtures here

Lamp Type
Fluorescent
F5=5td T5
F8=5td T8

F10 = Std T10
F12 = Std T12

U8 = U-tube T8
U12 = U-tube T12
CF = Compact

CIR = Circline

HID

MV = Mercury Vapor

MH = Metal Halide

H = High Pressure Sodium
L = Low Pressure Sodium

N = Neon

Incandescent

1Q = Quartz
IH = Halogen

Ballast Type
SM = Standard Magnetic

ES = Energy Saver
Magnetic

E = Electronic
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Sampled Space #3 Fixture 1 Fixture2 Fixture3 Fixture4 Fixture5 Fixture6

Lamp Type

Watts per Lamp

Number of Lamps per
Fixture

Ballast Type

A | Watts per Fixture

B | Total # Fixtures

Total Watts (A x B)

Enter total watts for all surveyed fixtures here

Sampled Space #4 Fixture 1 Fixture 2 Fixture 3 Fixture4 Fixture5 Fixture6

Lamp Type

Watts per Lamp

Number of Lamps per
Fixture

Ballast Type

A | Watts per Fixture

B | Total # Fixtures

Total Watts (A x B)

Enter total watts for all surveyed fixtures here

Lamp Type
Fluorescent HID
F5=Std T5 MV = Mercury Vapor Bal | ast Type
F8 =Std T8 MH = Metal Halide SM = Standard Magnetic
F10 = Std T10 H = High Pressure Sodium
F12 = Std T12 L = Low Pressure Sodium ES = Energy Saver Magnetic
U8 = U-tube T8 N = Neon 1 E = Electronic
U12 = U-tube T12 ;
CF = Compact Incandescent NA = NOt appllcable
CIR = Circline 1Q = Quartz
IH = Halogen

IS = Standard
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A.2 Tenant Space Survey Instrument

Customer:

Customer ID #

Address

City:

Phone:

Inspector

Date

Time

Occupant Interview - Introduction

Hello, my name is

I'm here to meet with

with Engineering, working on behalf of (UTILITY NAME).

. (Show Identification and business card.)

[Customer should be expecting inspector].

On-Site Interview

During my visit I’ll be asking a few questions about your home’s primary lighting fixtures and major
appliances. Then I'll go on to inspect your heating and cooling equipment, washer, dryer, dishwasher,
refrigerator, freezer, water heating equipment, and the insulation levels in your home. Do you have any

questions regarding my visit?

General Information

1. Type of Residence?

2. What month/year did you move into home?

Single Family, Unattached, One story
Single Family, Unattached, Two story

Single Family, Unattached, Three or more stories

Townhouse or Rowhouse
Duplex, Triplex, or Quadplex

Apartment/Condo with more than 4 units (1 or 2 stories)
Apartment/Condo with more than 4 units (3 or more stories)

Mobile Home, Single Wide
Mobile Home, Double Wide
Mobile Home, triple Wide
Modular/prefabricated
Other

3. How many people live in this household in the following age ranges?
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4. Number of people working outside the home

Under 1 year

2 to 5 years

6 to 18 years

18 to 29 years
30 to 49 years
50 to 64 years
65 or more years

5. Do you operate a business out of the home?

Yes
No

6. Do you rent or own this home?

Own/Buying

Rent

Occupied without payment of rent
Who pays the electric bill? Occupant
Who pays the gas bill? Occupant

7. Do you obtain public assistance in paying bills?

e Yes

e No

e Don’t Know

o Refused

7a. If (7, yes ) % of total electric NA

% total gas NA

Landlord

Landlord

DK
DK

8. Participated in electric utility efficiency program during the last year?

Yes
No (skip next)

9. Ifyes what measures?

audit

lighting

heating system
cooling systems
windows
insulation
caulking/WS
water heater
other
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10. Participated in gas utility efficiency program during the last year?

Yes
No (skip next)

11. If yes what measures?

audit

heating system
windows
insulation
caulking/Ws
water heater
other

12. What is the total annual income for the home?

< $25,000

$25,001 - $50,000
$50,001 - $75,000
$75,001 - $100,000
$100,000

D/K

Refused

13. In what year was the house built?

13a Source:  Auditor B. Customer

(Only one source for the age of the residence is needed)

Age: <1950
1950-1959
1960-1969
1970-1979
1980-1990
1991-1995
>1995

14. What is the total conditioned floor area of the home?

Fewer than 600 square feet
600 to 999 square feet
1,000 to 1,599 square feet
1,600 to 1,999 square feet
2,000 to 2,399 square feet
2,400 to 2,999 square feet
3,000 or more square feet
Don’t Know
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15. Do you have a garage?

e No

e Single
e Double
o Triple

16. Is the garage heated?
No heat
Electric Heat
Gas Heat
Propane
Wood stove
Other

17. Frequency of use?

e Never
e Very Little
e Sometimes
e Often

Thermostat Information

18. Thermostat type:

¢ Digital
e Hybrid
e Mechanical
e Not Observed
e Other
19. Heating: Daytime Temp: /OFF
Cooling: Daytime Temp:  /OFF/No Cooling

Heating Information

20. Primary heating system fuel type:
e GQGas

Fuel Oil

Electricity

Wood: cords per year

Kerosene

Solar

Propane

21. Primary heating system type:
e Wall
e Heat pump w/ electric supplement
e Heat pump w/o electric supplement
e Forced Air Furnace

Nighttime Temp /OFF
Nighttime Temp /OFF(not used)
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Portable

Hydronic System

Floor

Ceiling Cable

Fireplace

Window Unit Resistance
Woodstove

Baseboards

22. Heating System # 1 Specs:

Manufacturer

Model #:

Manufacture Date:
Estimated Age:

Input Capacity (kW, kBtu):
Output Capacity (kW, kBtu):
Efficiency:

Secondary Heating System

23. Is there a secondary heating system in your home? yes

24. Secondary heating system fuel type:

Gas

Fuel Oil

Electricity

Wood: cords per year
Kerosene

Solar

Propane

25. Secondary heating system type:

Baseboards

Wall

Heat pump w/ electric supplement
Heat pump w/o electric supplement
Forced Air Furnace

Portable

Hydronic System

Floor

Ceiling Cable

Fireplace

Window Unit Resistance
Woodstove

26. Heating System # 2 Specs:

Manufacturer

no (if no, skip to next section)
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Model #:

Manufacture Date:
Estimated Age:

Input Capacity (kW, kBtu):
Output Capacity (kW, kBtu):
Efficiency:

Primary Cooling System
27. Do you have an air conditioning/cooling system for your home? [Do not include fans]?

Yes No [Go to next section]

28. Typical summer AC use:

e Notatall

e Low (When needed)

e Moderate (Frequently)

e High (All the time)

e Usually gone in Summer

29. AC system type:
e Split System AC
Packaged System AC
Window/ Wall Room Air Conditioner
Evaporative System
Portable- Stand Alone
Heat Pump
PTAC
PTHP

30. Cooling System # 1 Specs:

e Manufacturer
Model #:
Manufacture Date:
Estimated Age:
Capacity (kW, kBtu):
Efficiency:

31. Do you have a second air conditioning/cooling system for your home? [Do not include fans]?
Yes No [Go to next section]

32. Typical summer AC use:

e Notatall

e Low (When needed)

e Moderate (Frequently)

e High (All the time)

e Usually gone in Summer
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33. Secondary AC system type:
e Split System AC
Packaged System AC
Window/ Wall Room Air Conditioner
Evaporative System
Portable- Stand Alone
Heat Pump
PTAC
PTHP

34. Cooling System # 2 Specs:

e Manufacturer
Model #:
Manufacture Date:
Estimated Age:
Capacity (kW, kBtu):
Efficiency:

Clothes Washer

35. Do you have a Clothes Washer?
e Yes
e No

36. Clothes washer use per week:

e 1Load
e 2-4 Loads
e 5-9 Loads
e 10-14 Loads
e >15Loads
37. Type of washer: Standard Horizontal axis

38. Washing Machine Specs:
e Manufacturer:
e Model #:
e Manufacture Date:
e Estimated Age:

39. Do you have a second washing machine that you regularly use?
e Yes
e No

Clothes Dryer
40. Clothes Dryer
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Yes
No

41. Use of dryer:

Used for All Loads
Used for Most Loads
Infrequent Use
Unknown

42. Fuel type: Electric Gas Propane Other

43. Dryer Specs:
e Manufacturer:
e Model #:
e Manufacture Date:
e Estimated Age:

Refrigerators:

44. Type of Primary Refrigerator:
e Standard
e Side by Side
e Built-in
e Top-Bottom Freezer

45. Primary Refrigerator Options:
e None
e Ice maker
e Through the door service

46. Refrigerator Volume:

e VERY SMALL (<=10 CUBIC FEET)
SMALL (11-14 CUBIC FEET)
MEDIUM (15-18 CUBIC FEET)
LARGE (19-22 CUBIC FEET)
VERY LARGE (>22 CUBIC FEET)

47. Primary Refrigerator Specs:
e Manufacturer:
e Model #:
e Manufacture Date:
e Estimated Age:

SAME INFO FOR SECONDARY AND THIRD REFRIGERATOR (IF APPLICABLE), ALSO INCLUDE
THE FOLLOWING QUESTIONS FOR THESE UNITS.
48. Is this refrigerator plugged in year round?
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e Yes
e No

49. If not plugged in year round, what percent of the time is it used?

e Fall %
e Spring %
e Winter %
e Summer %
e Not used

Other Kitchen Appliances:

50. Range Usage:
e >Once per Day
e 4-6 times per week
e <4 times per week

51. Range Specs:

e Fuel Type:

e Manufacturer:

e Model #:

e Manufacture Date:
e Estimated Age:

52. Microwave Usage:
e >Once per Day
e 4-6 times per week
e <4 times per week

53. Microwave Specs:

e Fuel Type:

e Manufacturer:

e Model #:

e Manufacture Date:
e Estimated Age:

54. Dishwasher Usage:
e >Once per Day
e 4-6 times per week
e <4 times per week

55. Dishwasher Specs:
e Fuel Type:
e Manufacturer:
e Model #:
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e Manufacture Date:
e Estimated Age:

Freezer

56. Do you have a Freezer that is used?
e Yes
e No

57. Freezer Type:
e Upright
e Chest
e Other

58. Freezer Volume:

e VERY SMALL (<=10 CUBIC FEET)
SMALL (11-14 CUBIC FEET)
MEDIUM (15-18 CUBIC FEET)
LARGE (19-22 CUBIC FEET)
VERY LARGE (>22 CUBIC FEET)

59. Primary Freezer Specs:
e Manufacturer:
e Model #:
e Manufacture Date:
e Estimated Age:

60. Is this freezer plugged in year round?
e Yes
e No

61. If not plugged in year round, what percent of the time is it used?

e Fall %
Spring %
Winter %
Summer %
Not used

Water Heater

62. Water Heater Type?

e GAS STORAGE
PROPANE STORAGE
ELECTRIC STORAGE
GAS INSTANTANEOUS
ELECTRIC INSTANTANEOUS
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HEAT PUMP

Solar

Solar w/ Electric Storage
Solar w/ Gas Storage
Solar w/ Propane

63. Hot Water Heater Specifications

e Manufacturer:
e Model #:
e Tank Size:
e Input (kW or kBtu):
e Energy Factor:
e External Tank Wrap:
¢ Internal R-value:
e Manufacture Date:
e Estimated Age:
Spa/Pool
64. Do you have a hot tub?
e Yes
e No

e Yes, but no currently used

65. What fuel does your hot tub’s hot water heater use?
e Electric

Gas

Propane

Solar / Electric

Solar / Gas

Solar / Propane

66. Do you have a pool?
e Yes
e No
e Yes, but no currently used

67. What fuel does your pools heater use?
e Electric

Gas

Propane

Other

Solar Only

Solar / Electric

Solar / Gas

Solar / Propane
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| nsu Iatl ON (if customer has any contractor invoices regarding insulation, use these instead of visual inspection for the following)

68. Floor Construction? Crawlspace: % Concrete slab: % Basement % (must sum to 1)

69. Basement finished?

e Yes
e No
e Partial

70. Wall construction type:
e 2x4
e 2x6
e Masonry
e Not observable

71. What percentage of the exterior walls in the home are insulated?
e 0%

25%

50%

75%

100%

Unknown

72. Estimate Wall Insulation R-Value:
o <R-11

R-11

R-13

R-14

R-15

R-19

Not observable

None

73. Blown-in attic insulation (estimate number of inches):
74. Attic/Ceiling Batt insulation (estimate number of inches):

75. Attic/Ceiling Batt insulation R-Value:

e <R-11 R-28
e R-11 R-30
e R-13 R-36
e R-14 R-38
e R-15 R-49
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e R-19
e R-21
e R-22

76. Floor insulation?
<R-11
R-11
R-13
R-15
R-19
>R-19

Basement

77. Basement wall R-value

e <R-11
R-11
R-13
R-15
R-19
>R-19
None

Not observable
None

Slab on grade
Not observable
None

78. Basement knee wall R-value

<R-11
R-11
R-13
R-15
R-19
R-21
R-30

e None
Windows

Not observable

79. What is the predominant window type in the home?

Frame Type Panes Low E Coating Storm
Metal Single Yes Yes
Wood Double No No
Vinyl Triple Unk Unk
Other
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80. Square footage by orientation (N, W, E, S)

81.
82.

83

&4.
85.
86.
87.

North West East South
Area (sf)
Shading Fraction
Other major end uses:
Waterbed yes  no
Aquarium yes  no
. Welding equipment yes  no
Shop attached yes  no
#of TVs
# of computers/workstations
#faxes
Solar PV yes  no #Hwatts

88.
89.

Other large gas or electric end uses?
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Ll(]htlnq and CElIlnq Fans (census of sockets in home by room)

In each of the following rooms, record the number of fixtures by type and the number of

lamps by type:

Room Fixture Type Number | Lamp Type Number of Wattage Controller
[Bathroom , Master Track lighting, Table Ot_‘ Each (refer to lamp types Each Lamps per lamp (Dimmer,
bedroom , Bedroom, [lamps, Chandelier / Fixture |listed in the kitchen per Fixture Motion, None,
Breakfast Nook, Hanging, Torchiere, lighting section. Photo,
IClosets, Dining room, [Recessed can, The same lamp Photo/Motion,
IGarage, Halls, IRecessed lighting- types will be used in Timer)

[Kitchen, Laundry
room, Living room,
Office, Garage, Other

(Categorize Using
the above list)

Other, Wall mount,
Ceiling fixtures,
(Ceiling Fan, Floor
ILamp, Architecturally
[ntegrated, Other,
IGarage Door Opener)

this question.)

RLW Analytics, Inc.




