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Figure 1 Variations in Average Daily Water Use per Billing Cycle by Subsector
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Executive Summary

ES.1 Introduction to the District

The Santa Clara Valley Water District is a wholesale water supplier responsible for water supply,
flood protection, and watershed management in California’s Santa Clara County. The District
encompasses all of the county’s 1,300 square miles and serves the area’s 15 cities, 1.7 million
residents, and more than 200,000 commuters. The District’s mission is to provide high quality water,
and to manage flood and storm waters along the county’s 700 miles of creeks and rivers in an
environmentally sensitive manner. The District provides stewardship for the county’s five
watersheds, including 10 reservoirs and more than 700 miles of streams and groundwater basins.

The District supplies water to local water retail agencies, such as the San Jose Water Co., which then
provides the water to their customers. The water supply comes from a variety of sources to ensure
efficiency and flexibility. Nearly half the water comes from local sources, such as underground
aquifers, and more than half is imported from the Sierra Nevada through pumping stations in the
Sacramento-San Joaquin River Delta. Both imported water and groundwater are sold to the 13 water
retail agencies that supply most of the communities in Santa Clara County.

Of these 13 water retail agencies, the San Jose Water Company represents about half the water use in
the District’s jurisdiction. The other major water retailers served by the District include the
California Water Services Company, the Gilroy Community Services Department, the Purissima
Hills Water District, the City of Milpitas Community Services, the City of Morgan Hill Public Works
Department, the City of Mountain View Public Services Department, the City of Palo Alto Utilities
Department, the Great Oaks Water Company, the San Jose Municipal Water System, the City of
Santa Clara Water Department and the City of Sunnyvale Public Works Department.

ES.2 Purpose of Study

The District sought to better understand the water-using characteristics of commercial, institutional,
and industrial establishments for the purpose of gaining information to more effectively target its
water efficiency program efforts. Through the Baseline Study, the District specifically sought to: (1)
determine the prevalent types of water-using fixtures and appliances, and (2) characterize water-
using behaviors of selected nonresidential customer groups. The insight obtained by the Baseline
Study would be used by the District to design cost-effective long-term water efficiency programs
and to have a baseline from which to evaluate the potential impacts of water efficiency measures.
Furthermore, the study results will be useful for service area demand forecasting, conservation
program marketing and design, and best management practice (BMP) program implementation and
evaluation.

In cooperation with the District, the focus of the Baseline Study was refined to target selected
commercial, institutional, and industrial establishments (referred to as CII customers). It was
deemed that the District could determine from its water retailers how much water was being used
by selected customer groups. However, this would not provide adequate knowledge about how
customers are currently using water. In order to meet the District’s objectives, the Baseline Study
sought to collect information about targeted CII customers groups (or subsectors) through on-site
surveys of a sample of CII establishments.

XV



Executive Summary

Based upon preliminary analyses of the types of business establishments in the District, their likely
contributions to overall CII water use in the District, and their potential for participating in water
efficiency program initiatives, the District chose to target the 11 subsectors shown in Table ES-1.1
Although these subsectors are a small component of the potentially 1,100 types of industries and the
approximately 45,000 business establishments that existed in Santa Clara County, preliminary
analyses indicated that these 11 subsectors could potentially account for approximately 40 percent of
total CII water demand in Santa Clara County. Two-hundred and twenty-five on-site surveys of
establishments in the designated CII subsectors were completed between January and June 2004.

TABLE ES-1
SURVEYED SUBSECTORS
Estimatt_ad Numbe_r of Number of Surveys
Target Subsectors Establishments in Completed

Santa Clara County
Office Buildings Not available 26
Semiconductor & Other Electronic Component Manufacturers 479 28
Offices of Physicians and Dentists 2,365 22
Fabricated Metal Product Manufacturers 716 21
General Medical & Surgical Hospitals 13 5
Food Product Manufacturers 156 22
Hotels/Motels 226 22
Grocery Stores 335 22
Nursing Care Facilities 64 15
Wholesale Grocery & Related Product Facilities 190 20
Elementary & Secondary Schools 109 22
TOTAL 4,653 225
Note: No estimate could be made of the number of establishments in office buildings.

Table ES-2 highlights the various types of information that were targeted for data collection through
on-site surveys of selected establishments.

' The initial study design looked at the types of businesses that existed in Santa Clara County according to the North American

Industry Classification System (NAICS). The NAICS uses a six digit hierarchical coding system to classify all economic activity
into 20 industry sectors. Five sectors are mainly goods-producing sectors and fifteen are entirely services-producing sectors.
NAICS allows for the identification of 1,170 types of industries. See http://www.bls.gov/bls/naics.htm or
http://www.census.gov/epcd/www/naics.html.
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TABLE ES-2
SURVEY MEASUREMENTS
General Site Characteristics General Conservation Perceptions
= Age of building structure = Potential conservation program participation
= Building(s) square footage = Ratings of alternative conservation programs
= Employment = Ratings on conservation incentives
= Subsector-specific data (hnumber of students, = Ratings on conservation information sources
number of beds, number of patients)

Water Source Inquiries Water Use Types/Fixture Counts
= Type of water sources = Sanitary
= Reasons for recycled water use = Facility cooling/heating
= Reasons for no recycled water use = Laundry

= Kitchen

= Special purpose uses

= Landscape
Appliance/Fixture Testing Outdoor Characteristics
= Toilets = Lot size, hardscape, landscape, turf areas
= Urinals = [rrigation systems
= Faucets = Controller data
= Showers = Qutdoor pools, spas
= Dishwashers = Fountains
= Clothes washers = Distribution system uniformity and precipitation rate
= Garbage disposals
= Pools/spas

ES.3 Study Findings

The following subsections provide highlights from the data analysis of the results from the on-site
surveys.

ES.3.1 Types of Water Uses

One of the primary objectives of the Baseline Study and a primary focus of the on-site surveys was
to determine how customers are using water. How customers use water can be defined by the types
of water-using fixtures and appliances that exist in a given establishment (these are considered end
uses of water). Table ES-3 provides an overview of the types of water uses and the percentages of
facilities with that reported type of use. Table ES-4 provides the percentages of facilities with specific
types of water-using fixtures and appliances (these only represent selected, not all, characteristics
that were measured in the surveys). As would be expected, the existence of specific water uses is
often a function of the services offered or goods produced by establishments in the subsectors.
Knowledge about end uses of water will allow the District to more effectively target conservation
programs to particular end uses and make more accurate estimates of potential water savings.

As part of the on-site surveys, the field team also took measurements of flush and flow rates of
various types of fixtures; these measurements are summarized in Table ES-5. The flush/flow rates
provide indications of where there may be opportunities for increases in water use efficiency in
selected fixtures. Table ES-6 provides a summary of plumbing fixtures that meet higher efficiency
standards. Again, this information may be useful in targeting water conservation program efforts.
For example, across all subsectors it was found that approximately 60 percent of measured toilets
flushed at a (higher efficiency) rate of 2 gallons per flush or less. The 40 percent of toilets that have
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TABLE ES-3
PERCENTAGE OF FACILITIES WITH REPORTED TYPE OF WATER USE
' Semicon- - Fab. Food Nursing [Wholesale ALL
Bfi)lfgﬁ]e s ductor ngr:filsatgs Metal |Hospitals| Product I-'\;I(:)tteellssl C’Srt%(izrsy Care Grocery | Schools SUB-
9 “wmitg. Mfg. Mfg. Facil. | Facil. SECTORS

Domestic/ 100 100 100 100 100 100 100 100 100 100 100 100
sanitary
Facility cooling [ g 86 45 71 80 100 95 82 100 70 95 84
& heating
Once-through | g, 46 27 52 40 36 55 55 47 25 50 48
cooling
Laundry 0 0 18 5 80 27 86 5 100 0 14 24
Kitchen 88 79 82 62 100 77 91 77 93 65 95 81
Ice-making 8 18 9 0 100 32 95 i 100 35 27 39
Washing & 35 50 68 67 60 68 32 64 100 70 86 62
sanitation
Maintenance | 45 32 9 19 20 23 27 0 40 10 14 19
shops
Laboratories 8 46 59 19 60 18 0 0 7 0 18 20
Process water
for product 4 71 0 81 0 77 0 0 0 45 0 28
mfg.
Water 15 71 32 38 100 55 64 41 80 20 5 43
purification
Wastewater 4 7 5 14 0 23 0 0 0 10 0 9
pretreatment
l':"s'zce”a”eous 8 21 50 0 60 9 5 14 47 0 0 14
Landscape use| 81 68 50 24 100 36 100 32 100 30 95 62
Other water
features 8 0 0 0 40 0 82 0 20 0 36 15
(pools, spas,
fountains)

lower water use efficiency may present an opportunity for increases in water use efficiency in toilet
water use. Targetted increases of toilet water use efficiency should consider those subsectors with
lower saturation of high efficiency fixtures and take into account the estimated mean number of
fixtures per establishment and the number of establishments in the District. This information would
allow a toilet replacement program to focus on the subsectors with the greatest potential for
increases in water use efficiency.
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TABLE ES-4
PERCENTAGE OF FACILITIES WITH REPORTED TYPES
OF SELECTED FIXTURES AND APPLIANCES

Office Semicon- Physicians Fab. Food Hotels/ | Grocery Nursing [Wholesale| ALL
e ductor B Metal [Hospitals| Product Care Grocery | Schools SUB-
Buildings| “yco " [ Dentists |y, mfg. | Motels | Stores i | Racil. SECTORS
Toilets 100 100 100 100 100 100 100 100 100 100 100 100
Urinals 96 93 32 71 60 54 73 73 100 65 95 69
Showers 38 39 9 33 100 9 100 5 0 10 27 37
Cooling 31 36 18 10 60 27 36 4 0 10 0 23
towers
Commercial
washing 0 0 14 0 40 14 82 0 100 0 5 19
machines
Self-service
washing 0 0 0 0 40 14 59 5 27 0 9 11
machines
Dishwashingf 21 18 10 100 27 86 0 87 10 68 37
machines
Pre-rinse 4 0 5 5 60 23 64 55 60 10 50 27
sprayers
Garbage 58 36 18 10 80 14 45 5 87 10 9 33
disposals
Ice-making 8 18 9 0 100 32 95 77 100 35 27 39
machines
Swimming
pools 0 0 0 0 0 0 77 0 0 0 23 10
Jacuzzis/ 0 0 0 0 20 0 73 0 7 0 0 8
spas
Fountains 0 0 0 0 20 0 18 0 13 0 9 5
(decorative)

Xix



Executive Summary

TABLE ES-5
MEASURED FIXTURE FLUSH/FLOW RATES
' Semicon- L Fab. Food Nursing [Wholesale ALL
BLfi)IfLIi%es ductor ngr:filsatgy Metal |Hospitals| Product :I%tglssl C’Srt%(izrsy Care Grocery | Schools SUB-
93 witg. Mfg. Mfg. Facil. | Facil. SECTORS
Gravity-
flush toilets| 3.24 2.36 3.45 2.84 2.78 3.65 2.49 4.11 3.21 3.58 2.89 291
(gpf)
Pressure-
assisted 1.73 1.60* 1.60* 1.60 NA 2.48 1.50* 1.60 1.60* 3.53 1.75 1.84
toilets (gpf)
Other
. 2.67 2.99 1.93 2.77 1.50* 6.00* 2.65 2.00 4.01 1.60 2.45 2.57
toilets (gpf)
All
measured 2.53 2.43 2.66 2.74 2.64 3.52 2.50 2.43 3.27 3.31 2.32 2.67
toilets (gpf)
Urinals " "
(9pf) 1.38 1.42 1.25 1.08 1.00 1.58 1.09 1.35 1.00 1.73 1.57 1.40
Restroom
faucets 2.27 2.31 2.89 3.24 2.46 2.28 2.15 2.20 2.43 2.65 1.93 2.38
(gpm)
Kitchen
faucets 2.34 2.46 2.16 2.17 6.23 3.71 3.23 4.35 3.51 2.52 2.45 3.12
(gpm)
Utility
faucets 1.75*% 2.95* 6.00* 4.20 NA 4.00* NA 4.90* 3.39 1.95* 3.00* 3.63
(gpm)
All
][“easured 227 | 2.33 3.06 319 | 309 | 270 | 228 | 294 | 268 | 259 | 206 | 257
aucets
(gpm)
(Sg:%ers 172 | 274 | 250+ | 176 | 2.38 NA 3.01 NA 2.61 NA 292 | 276

NA = Not available; gpf = gallons per flush; gpm = gallons per minute; Asterisk indicates those measurements with a sample less
than 5. Highlighted entries represent the highest value for each device (row)
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TABLE ES-6
SATURATION RATES OF HIGHER-EFFICIENCY FIXTURES (PERCENT)
: Semicon- L Fab. Food Nursing [Wholesale] ALL
BL(JDiIf(fziliCne s ductor ngr:filsatgy Metal |Hospitals| Product '_I\;I%ttillss/ %’&Crzrsy Care Grocery | Schools SUB-
93 “mrg. Mfg. Mfg. Facil. | Facil. SECTORS
Gravity-flush
toilets; % 2 35 67 14 51 58 35 67 40 45 28 27 51
gpf or less
Pressure-
assisted 91 100* 100* 100 NA 60 100+ | 100 | 100* 50 95 o1
toilets; % 2
gpf or less
Other toilets;
% 2 gpf or 44 61 89 33 67* 0* 70 75 0 100 78 62
less
All
measured 55 72 52 50 59 38 68 71 40 a1 76 60
toilets; % 2
gpf or less
Urinals; % 1 " "
gpf or less 50 78 83 85 100 63 81 75 100 62 51 66
All
measured 48 34 26 29 44 41 48 32 34 38 58 41
faucets; % 2
gpm or less
Showers; %
2 gpm or 67 40 0* 73 52 NA 5 NA 26 NA 33 21
less

NA = Not available; gpf = gallons per flush; gpm = gallons per minute. Asterisk indicates those measurements with a sample less
than 5. Highlighted entries represent the lowest value for each device (row).

ES.3.2  Landscape Characteristics

Overall, 62 percent of the facilities reported using water for landscaping purposes (see Table ES-7).
Lower percentages of reported water use for landscaping purposes in specific subsectors is strongly
related to the higher incidence of the number of establishments in these subsectors that reported the
facility did not have any landscapable areas. The average lot size of surveyed facilities was
approximately 133,000 square feet, ranging from 34,000 square feet in food product manufacturing
facilities to 314,000 square feet at schools. On average, landscapable areas represented about 12
percent of the total lot area and irrigated landscape represented 10 percent of the total lot area
(calculated, not reported, ratios). Among the subsectors, the percentage of landscapable areas
relative to total lot area ranged from little or none (food product manufacturing, grocery stores, and
wholesale grocery facilities) to about 26 percent (schools). This information will be helpful to the
District in targeting water efficiency programs impacting landscape areas.
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TABLE ES-7
OUTDOOR FACILITY CHARACTERISTICS

' Semicon- L Fab. Food Nursing |Wholesale| ALL
Office Physicians/ Hotels/ | Grocery care | Grocery | Schools | SuB-

i ductor f Metal [Hospitals| Product
Buildings Mfg. Dentists Mfg. Mfg. Motels | Stores Facil. Facil. SECTORS

Percent of
facilities that
use water for] 81% 68% 50% 24% 100% 36% 100% 32% 100% 30% 95% 62%
landscaping
purposes

Average lot
size (1,000 98 98 73 61 NA 34 156 41 98 57 314 133
sq. feet)

Percent of
landscape
area/total lot
area

16% 13% 15% 8% NA 0% 8% 1% 10% 3% 26% 12%

Percent of
irrigated
landscape 16% 13% 13% 7% NA 0% 8% 1% 7% 3% 18% 10%
area/total lot
area

Percent of
turf area/
landscapable|
area

82% 39% 33% 59% NA 0% 22% 15% 38% 14% 64% 42%

Average
irrigated
landscape
area (sq. ft)

8,115 | 2,621 1,419 2,363 NA 0 4,915 43 5,219 320 47,672 | 9,525

NA = Not available

ES.3.3 Water Use Analysis

Part of the Baseline Study analysis included the collection of one-year of water consumption history
for the survey participants. This yielded information on how much water was being used by the
surveyed establishments (as shown in Table ES-8). The relative contributions of a given subsector’s
water use to overall total CII water demand in the service area will be a function of (1) the relative
quantities of water use for specific purposes per establishment (high water intensive use versus low
water intensive use), and (2) the number of similar types of establishments in the service area. For
example, assuming that the average water per establishment of the subsectors is an accurate
representation (a concern due to relatively small sample sizes), hospitals use about 28,000 gallons
per day per establishment (Table ES-8, the highest per establishment use of the subsectors) and there

TABLE ES-8
WATER USE CHARACTERISTICS
. Semicon- - Food Nursing |Wholesale
Office Physicians/|Fab. Metal . Hotels/ | Grocery
Buildings ductor Dentists Mifg. Hospitals | Product Motels Stores Car_e Grocgry Schools
Mfg. Mfg. Facil. Facil.

Average daily
water use
(gallons/ 3,918 24,087 6,435 3,011 27,913 | 12,001 | 18,843 4,690 16,027 2,538 9,342

establishment)

Average daily
water use per
employee
(gallons)

29 163 362 118 42 235 321 128 190 198 120
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are only 13 similar types of establishments in Santa Clara County (Table ES-1). Therefore, it could be
expected that hospitals in Santa Clara County use about 364,000 gallons per day (or about 28,000
gallons per establishment multiplied by 13 establishments). Alternatively, if fabricated metal
manufacturing establishments use on average 3,000 gallons per day per establishment, and there are
reported to be 716 such facilities in Santa Clara County, then fabricated metal manufacturers in
Santa Clara County collectively could be using about 2,148,000 gallons per day. Overall it was found
that the measured per employee water use rates for the sampled establishments in the subsectors
were more closely aligned with national averages than with similar types of establishments in
Southern California and other arid western cities.

ES.3.4 Water and Energy Savings Potential

Based on the data gathered in this Baseline Study, it is possible to estimate the remaining water
savings potential, represented by several major devices, in the subsectors investigated in this study.
In addition to water savings, the replacement of water-inefficient devices also results in significant
energy benefits. With hot water, the energy savings are straightforward - reducing the use of hot
water will reduce the amount of energy needed to heat that water for the end use. In the case of both
hot and cold water, however, there is an additional energy benefit to water conservation due to the
energy saved by not having to transport and treat the water and resultant wastewater. These direct
and indirect (or embedded) energy savings add up to be a significant additional incentive to promote
water conservation programs.

The water savings potential represented by these five water-using devices ranges between about
1,000 acre-feet per year (AFY) (with conversion to 1.0 gpf urinals) to about 1,400 AFY (with
conversion to waterless urinals). As shown in Table ES-9, over the lifetime of these water-using
fixtures and appliances, the total water savings sums up to about 14,000 to 21,000 AF, with a
significant associated energy savings of about 380 to 390 million kWh. It should be noted that the
savings listed below are from selected devices and are not the only possible source of water and
energy savings.

TABLE ES-9
TOTAL LIFETIME WATER AND ENERGY SAVINGS
Estimated Num_ber of . . I Water Savings over Energy _Sa\(ings over
Replaceable A_ppllances in | Appliance Lifetime Lifetime (AF) _Ll_fetlme

Subsectors in County (million kWh)
Pre-Rinse Sprayers 685 5 years 985 28.4
Food Steamers 214 10 years 670 42.2
Showers 28,646 5 years 1,105 280
Toilets 65,209 20 years 9,980 23
Urinals to 1gpf 3,201 20 years 1,240 3
Waterless Urinals 14,529 20 years 8,560 19

Total 13,980 to 21,300 377 to 393

1 acre-foot (AF) = 325,900 gallons
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ES.3.5

The Baseline Study sought to understand establishment’s likelihood of participation in various

Water Conservation Perceptions

conservation programmatic initiatives, importance of various incentives to conserve water, and
importance of various media in getting water conservation information.

On a scale of 1 to 5, where 1 is least likely and 5 is most likely, survey participants were asked how
likely their establishment would be to participate in programs targeting specific types of use for
increases in water use efficiency (see Table ES-10 summary highlight). The individual ratings (1
through 5) were averaged across all responses to the question and were used to represent a mean
score for each type of program (and are shown in parentheses). Therefore, a higher rating (i.e., the

closer to 5) indicates more likely participation in a specific program activity. The highest-rated

targets for water use efficiency increases were:

Plumbing fixtures for domestic (sanitary) (3.9 mean score)
Landscape uses (3.6)
Cooling and heating units (3.5)

Mean Scores

TABLE ES-10
RATINGS OF TARGETS FOR IMPROVEMENTS FOR WATER USE EFFICIENCY

water conservation program targeting increases in water use efficiency in:

On a scale from 1to 5 (where 1 is least likely, 5 is most likely) how likely would your establishment be to participate in a

Office Semicon-Ph sicians Fab. Food HotelsAcrocer Nursing|Wholesale| All
- ductor ysic Metal [Hospitals|Product N care Grocery [Schools| Sub-
Buildings Dentists Motels| Stores . )
Mfg. Mfg. Mfg. Facil. Facil. sectors
Plumbing
fixtures for | = 39 | 419 414 |[383| 380 | 435 | 405 | 360 | 471 | 253 | 423 | 394
domestic
uses
Cooling &
heating 3.50 3.37 3.62 3.06 4.00 3.74 | 395 | 3.35 3.27 2.61 3.95 3.48
units
water-using | 5 50« | 356 400 |[3.07| 400 | 305 |1.00%| 1.00¢ | 3.00¢ | 3.00¢ | 5.00¢ | 3.08
product mfg.
Landscaping] 3.88 3.77 3.80 3.40 4.00 3.50 | 3.61 | 2.50* | 3.80 1.36 4.09 3.58
Kitchen
processes &| 2.07 2.48 2.76 1.79 3.80 274 | 357 | 3.19 4.38 1.42 3.58 2.81
equipment
Laundry
processes &| 1.20* 2.63 1.50 1.60 3.80 275 | 3.32 | 250 4.29 3.00* 3.80 3.03
equipment
Note: Highlighted entries represent the highest value for each subsector (column)

* These responses should be discounted because the majority of survey respondents in the subsector didn’t respond to the question, since
they felt that this type of water use was not applicable to their facility types.

Regarding their potential participation in conservation programs (see Table ES-11 summary
highlights), the top five rated water conservation program activities across all subsectors were
(again, the higher the mean score, the more likely their participation):
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TABLE ES-11
RATINGS OF PARTICIPATION IN TYPES OF CONSERVATION PROGRAM

Mean Scores
On a scale from 1 to 5 (where 1 is least likely, 5 is most likely), how likely would your establishment be interested in participating in a:

Office
Buildings

Semicon-
ductor
Mfg.

Physicians
Dentists

Fab.
Metal
Mfg.

Hospitals

Food
Product
Mfg.

Hotels/
Motels

Grocery
Stores

Nursing
Care
Facil.

\Wholesale]
Grocery
Facil.

Schools

ALL
SUB-
SECTORS

Full-scale
indoor facility
audit

2.98

3.56

3.31

3.17

2.20

3.55

4.39

3.35

4.07

2.47

4.45

3.50

Full-scale
landscape
audit

3.57

3.54

3.06

2.43

2.60

4.00

3.43

2.33

4.07

2.60

4.64

3.48

Toilet
replacement
program

3.22

3.60

3.59

4.00

4.47

2.40

3.43

Utility-provided
recycled water
for indoor uses

2.26

2.68

2.13

2.52

3.79

1.47

2.35

Utility-provided
recycled water
for outdoor
uses

3.33

3.42

2.82

4.00

2.00

3.93

3.00

3.36

Equipment/
fixture rebate
programs

3.17

3.08

3.26

2.22

4.67

3.26

3.73

3.67

3.27

2.35

2.83

3.14

Workshops on
water use
efficiency

2.35

2.27

2.86

2.57

3.68

2.80

2.65

Educational
programs

2.30

2.50

2.57

3.60

2.00

3.91

2.73

1.42

4.14

2.61

Drought
ordinance with
grandfathering

241

3.09

3.25

3.60

1.00

3.05

3.60

2.44

2.17

2.73

Drought
ordinance with
no
grandfathering

1.88

2.78

3.25

3.00

1.00

2.42

3.07

2.34

Voluntary
landscape
conversion with
grants

3.29

3.92

3.17

271

2.60

1.00

3.27

2.57

3.36

2.53

3.24

Voluntary
landscape
conversion with
loans

1.53

2.83

2.42

2.12

2.20

1.00

2.45

1.93

2.64

1.93

3.09

2.36

Voluntary
landscape
conversion no
financial
Incentive

141

1.96

1.58

2.00

1.00

2.07

1.82

Overall interest
in conservation
programs

2.59

3.02

2.87

2.37

3.08

2.26

3.14

2.46

3.22

2.12

2.85

Note: Highlighted entries represent the highest value for each subsector (column)

equipment with estimated benefits and costs (3.5 mean score)

equipment with estimated costs and benefits (3.48)

Full-scale facility indoor audit prescribing operation changes in indoor water-using process and

Full-scale facility landscape audit prescribing operational changes in water-using processes and
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m  Toilet replacement rebate program that provides financial incentives to replace lower efficiency

toilets (3.43)

m  Program to incorporate utility-provided recycled water for outdoor uses (3.36)

m  Voluntary program which promotes the conversion of existing landscaping to drought-tolerant
landscaping supported by grants for all establishments (3.24)

ES.3.6

All of the surveyed establishments used
utility-provided potable water (Table ES-12).
Across all subsectors, only 7 percent of the
surveyed establishments reported using any
utility-provided recycled water, and only 3
percent reported using any on-site recycled
water. Private wells or other private survey
water sources were not reported by any
surveyed facilities. Other reported types of
water sources were primarily bottled water.
Note that some establishments reported
having multiple sources (e.g., utility-provided
potable water and utility-provided recycled
water) so the sum of all responses will not add
to 100 percent.

Baseline Study participants were asked about
their awareness of recycled water, and were
specifically asked how they would best define
recycled water. Verbatim responses were quite
varied, but most respondents had the proper
general concept of water that is treated and
reused for specific purposes. Only 52 percent
of the survey participants were aware that in
parts of Santa Clara County, recycled water
from the water service provider is available to
establishments through separate service lines
(Table ES-13). Awareness of the availability of
water utility-provided recycled water was
highest in the schools (82 percent), wholesale
grocery facilities (70 percent), hotels/motels
(68 percent), and nursing care facilities (67
percent) subsectors.

The highest report of use of utility-provided
recycled water was by hotels/motels (27
percent), semiconductor/ electronic
component manufacturers (18 percent), and

XXVi

Water Source Perceptions

TABLE ES-12
SOURCES OF WATER - ALL
SUBSECTORS
Percent Yes
Responses
Utility-provided potable water* 98%
Utility-provided recycled water 7%
On-site recycled water 3%
Private well for potable uses 0%
Private well for landscape or other uses 0%
Private surface water source (ponds) 0%

Note: *A few respondents indicated that they did not
know their water source.

TABLE ES-13
AWARENESS OF THE AVAILABILITY
OF RECYCLED WATER

Are you aware that in parts of Santa Clara County, recycled
water from the water service provided is made available to
establishments through separate service lines?

Percent Yes

Responses
Office Buildings 58%
Semiconductor Mfg. 61%
Physicians/Dentists 32%
Fab. Metal Mfg. 19%
Hospitals 60%
Food Product Mfg. 41%
Hotel/Motels 68%
Grocery Stores 23%
Nursing Care Facil. 67%
Wholesale Grocery Facil. 70%
Schools 82%
ALL SUBSECTORS 52%
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office buildings (15 percent). Of those establishments reporting using utility-provided recycled
water, all indicated that the purpose of this use was for landscaping.

Only the fabricated metal product (19 percent), wholesale grocery (10 percent), and
semiconductor/electronic manufacturing (4 percent) subsectors reported any on-site recycled water
use. The types of water being recycled on-site included water from the metal grating/finishing
process, rinsing system water, and vegetable wash water. The purposes for which the on-site
recycled water was being used included vegetable wash water and water for rinsing and cooling.

ES.3.7 Future Research

The results of the CII Baseline Study provide a wealth of information to the District for planning and
evaluating water conservation program initiatives. This information can be used by the District to do
the following;:

m  Gain an understanding of the relative impacts of previous water conservation efforts in the
District. Depending upon the nature and extent of previous water efficiency program initiatives,
the impacts of previous water conservation efforts may already be included in the findings of
this Baseline Study (i.e., this Baseline Study shows conditions that existed during the time of the
survey, which may have already been impacted by the previous water conservation program
initiatives of the District). The District may have quantitative or qualitative assessments of water
use characteristics of CII customers prior to this Baseline Study (e.g., percentages of customers
with low-flush toilets) upon which to compare this Baseline Study results. These previous
observations will allow the quantification of previous water conservation efforts.

m  Develop a forecast of the nature and extent of future water use in the District’s CII sector under
current water use conditions. The average rates of water use (in Section 7, Table 30) provide
three benchmarks of water use by subsector for the Baseline Study sample: average daily water
use per establishment, average daily water use per employee, and average daily water use per
square foot of building space. Given projections of specified drivers (number of establishments
per subsector, number of employees per subsector, and number of square feet of building space
per subsector), these data may be used to estimate future water use in given subsectors. Future
water use by subsector may therefore be estimated under various scenarios.

m  Be able to develop quantifiable estimates of the impacts of future potential water conservation
initiatives. The Baseline Study measures specific characteristics at a specific point in time. Water
efficiency programs that target specific types of end uses may result in detectable savings in
future studies when compared to the results of the Baseline Study. For example, the impact of an
initiative for replacing older, less efficient toilets may be discernable against this baseline. The
Baseline Study also provides detailed end use characteristics upon which potential water
savings from various water efficiency program initiatives can be calculated, using assumptions
regarding reduction in water use, frequency of use, and market penetration.

m  Assist in the design of future cost-effective water conservation programs. For the subsectors that
were addressed in this Baseline Study, water conservation program planners will be able to
determine specific targets for program initiatives and will have specific information to more
accurately estimate of program costs and potential water savings. For any water conservation
program initiative under consideration, there are a number of questions that should be
considered:
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> What type of use should be targeted for increases in water use efficiency (e.g., toilets,
cooling, landscaping)?

»> What subsectors have a greater percentage of facilities with that specific type of water use?

> What subsectors have the greater number of units (e.g., toilets, cooling units, landscape
area)?

»> What is the current saturation rate of higher efficiency fixtures and appliances?
> What potential water savings can be achieved by the shift of units to higher efficiency?
> What is the likely interest of the subsector in participating in a conservation program?

» Given the number of establishments and the number of units, what are likely program costs
given varied levels of program participation?

The Baseline Study data will assist the District water conservation program planners in
addressessing these areas:

m Target subsectors that would benefit most from conservation efforts. For instance, the wholesale
food and grocery subsectors were shown in Section 3 to use a disproportionately high amount of
water for common fixtures such as toilets. These same subsectors showed relatively low
awareness of the District’s water conservation programs. These results may indicate subsectors
that could benefit from increased marketing efforts, with relatively high bang for the buck.

m  Gain a more comprehensive picture of environmental impact by also including potential energy
savings when determining water savings potential for specific water conservation programs.
Section 7.4 offered estimates of the combined water and energy savings potential for a number
of specific appliances and water fixtures. Future water conservation programs could potentially
be tied to energy conservation programs, which would increase the economic and
environmental attractiveness of conservation programs.

m  Be used in the development of the Water Efficiency Unit’s Strategic Plan. The Strategic Plan will
outline the programs that will be targeted for future water conservation efforts, with a
timeframe from the near future to the far future. The Baseline Study will assist in determining
the most appropriate areas to place conservation efforts.

m  Develop an effective outreach program that targets specific water use behaviors in the CII sector.
The Baseline Study measured not only the types of end uses of water that exist within specific
subsectors, but also measured perceptions towards water conservation and likelihood of future
program participation. Section 3 revealed that the subsectors that are least likely to participate in
water conservation programs (i.e., food product manufacturers, grocery stores, and wholesale
grocery facilities) are the same subsectors that are most unaware of water conservation efforts. If
awareness in these subsectors is increased with targeted marketing, the likelihood of program
participation could potentially increase. This type of information can be used in designing water
efficiency program initiatives.

As additional water efficiency programs are implemented in the District’s service area, it is
important for planning and evaluation purposes to monitor water use patterns and to evaluate the
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impact of water efficiency programs. In order to provide feedback for water conservation program
planning (i.e., for designing acceptable and cost-effective programs), it would be helpful to conduct
evaluations of individual programs. Therefore, the District will consider three primary components
of a long-term monitoring and evaluation program:

1. Water Use Monitoring Program. With cooperation of the retail water providers, this would
include tracking the annual water use of major sectors and subsectors of water-using customers.
This will be helpful in being able to predict water use with and without water efficient program
efforts. However, it should be recognized that the District, as a wholesaler, would necessarily
require the participation of the retail water providers in order to develop a program that tracks
and monitors water use.

2. Water Efficiency Monitoring Program. This could include the estimate of water use for various
end uses (e.g., toilets, showers, landscaping, cooling, etc.) and the assessment of potential water
efficiency program impacts on the various water uses to determine program savings.2

3. Special studies and periodic surveys. This could include detailed empirical evaluations of
specific water efficiency program efforts and periodic surveys to provide feedback into water
conservation planning. Given that the Baseline Study measured characteristics as they existed at
a given point in time, periodic surveys of similar measurements can be performed to compare
results against the measured characteristics of this Baseline Study. Recognizing the relatively
small sample sizes of some of the subsectors addressed in this study, it may be warranted to
expand the number of surveys conducted in a specific subsector. These Baseline Study results
provide a solid basis for determining the type of information that would need to be collected
and the samples sizes that would be required to achieve higher levels of statistical significance.

In order to gauge the success of its water conservation program efforts, the District could consider
conducting evaluations of its major water conservation program initiatives. Two types of program
evaluation can be considered. First is a process evaluation, which is a method of program evaluation
that is performed to measure the effectiveness of program implementation methods (e.g., Are you
reaching the targeted audience? Are the participants satisfied with program activities? What is the
market penetration of program activities? What are the costs of providing program?). Varied survey
approaches can be designed to meet some of the objectives of a process evaluation. Second is an
impact evaluation, which is used to determine whether the program is having the desired impact
with respect to water savings (e.g., Is the program achieving the water savings that were expected?).

With respect to periodic surveys, the Baseline Study only measured water use characteristics for the
subsectors at a given point in time. If the District desires to assess the changes in these subsectors’
water use characteristics over time, the Baseline Study survey would need to be repeated. As future
assessments are made of end use characteristics (saturation rates of high efficiency fixtures and
appliances) in the District’s service area, these assessments can be compared to the results of this
Baseline Study results to determine if there have been changes in saturation rates.

2 This type of analysis can be performed using models such as the IWR-MAIN Water Demand Management Suite or similar

models.
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Section 1
Introduction

The Santa Clara Valley Water District (District) is the major wholesale supplier of water in
California’s Santa Clara County, the boundaries of which coincide exactly with the District’s 1,300
square-mile service area. The District provides water to 1.7 million people via its service to 13 water
retailers throughout its jurisdiction, including the San Jose Water Company, which accounts for
about half of the total water use in the District. The other major water retailers served by the District
include the California Water Services Company, the Gilroy Community Services Department, the
Purissima Hills Water District, the City of Milpitas Community Services, the City of Morgan Hill
Public Works Department, the City of Mountain View Public Services Department, the City of Palo
Alto Utilities Department, the Great Oaks Water Company, the San Jose Municipal Water System,
the City of Santa Clara Water Department and the City of Sunnyvale Public Works Department.

The District sought to better understand the water-using characteristics of commercial, institutional,
and industrial (CII) establishments for the purpose of gaining information to more effectively target
its water efficiency program efforts. Through this Baseline Study, the District specifically sought to:
(1) determine the prevalent types of water-using fixtures and appliances, and (2) characterize the
water-using behaviors of selected CII customer groups. The insight obtained by the Baseline Study
can be used by the District to design cost-effective long-term water efficiency programs, as well as to
establish a baseline from which to evaluate the potential impacts of water efficiency measures.
Furthermore, the study results will be useful for service area demand forecasting, conservation
program marketing and design, best management practice (BMP) program implementation, and
BMP program evaluation.

In cooperation with the District, the focus of the Baseline Study was refined to target selected CII
customers.? It was deemed that the District could determine from its water retailers how much water
was being used by selected customer groups. However, this would not provide adequate knowledge
about how customers are currently using water. In order to meet the District’s objectives, the
Baseline Study sought to collect information about targeted CII customers groups (or subsectors)
through on-site surveys of a sample of CII establishments.

To meet the District objectives, the CII Baseline Study was developed in a systematic manner:

Review study objectives and define study targets
Define data to be collected

Specify method of data collection

Finalize study design and implementation plan
Conduct surveys

Conduct data analysis

% The definitions of commercial, institutional, and industrial (Cll) customers vary among retail water providers. For the purpose of

the Baseline Study the focus was on specific types of business establishments, not on multifamily residential or agricultural
accounts.
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1.1 Study Methodology

The primary objective of the Baseline Study was to gain knowledge of the nature and extent of
current water use in the District’s CII sector. The District noted that this information was important
in order for the District to meet the following objectives:

®m  Gain an understanding of the relative impacts of previous water conservation efforts in the
District

m  Develop a forecast of the nature and extent of future water use in the District’s CII sector under
current water use conditions

m  Be able to develop quantifiable estimates of the impacts of future potential alternative water
conservation initiatives

m  Develop an effective outreach program that targets specific water use conditions in the CII sector

These were determined to be the primary drivers of the Baseline Study. It was recognized that the
District’s success in meeting these objectives would be contingent upon the types of information that
could be obtained from the Baseline Study. It was further recognized that the challenge for any
water conservation authority such as the District in its pursuit of cost-effective program
implementation is to acquire a significant amount of information about its population of CII
establishments. However, an obvious constraint is the amount of information that can be obtained
within specified budget constraints. Therefore, a prime decision point in the development of the
Baseline Study design was to determine how much information could be obtained from how many
establishments.

Upon consultation with the District it was determined that the District would be best served by the
acquisition of practical information through on-site surveys of a subset of major water-using
subsectors in the District. The District was presented with a number of options that included a
varied number of subsectors and a varied number of surveys per subsector. Upon investigation with
the District of the various trade-offs associated with targeting multiple CII subsectors and the impact
on sample size, the District chose to focus on 11 subsectors with about 20 on-site surveys per
subsector. The total number of target surveys was 225.

Based on preliminary analyses of the types of business establishments in the District, their likely
contributions to overall CII water use in the District, and their potential for participating in water
efficiency program initiatives, the District chose to target the 11 subsectors shown in Table 1.4
Although these subsectors are a small component of the potentially 1,100 types of industries and the
approximately 45,000 business establishments that exist in Santa Clara County, preliminary analyses
indicated that these 11 subsectors could potentially account for approximately 40 percent of total CII
water demand in Santa Clara County.

* The initial study design looked at the types of businesses that existed in Santa Clara County according to the North American

Industry Classification System (NAICS). The NAICS uses a six-digit hierarchical coding system to classify all economic activity
into 20 industry sectors. Five sectors are mainly goods-producing sectors and fifteen are entirely services-producing sectors.
NAICS allows for the identification of 1,170 types of industries. See http://www.bls.gov/bls/naics.htm or
http://www.census.gov/epcd/www/naics.html.
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TABLE 1
SURVEY TARGETS
Estimated
Target Subsectors Estalt\llolfir:r?rire(r)]is in Target Survey Counts
Santa Clara County*

Office Buildings Not available 25
Semiconductor & Other Electronic Component Manufacturers 479 25
Offices of Physicians and Dentists 2,365 23
Fabricated Metal Product Manufacturers 716 22
General Medical & Surgical Hospitals 13 5

Food Product Manufacturers 156 22
Hotels/Motels 226 22
Grocery Stores 335 22
Nursing Care Facilities 64 15
Wholesale Grocery & Related Product Facilities 190 20
Elementary & Secondary Schools 109 22
TOTAL 4,653 225

* Information obtained from U.S. Bureau of Census, County Business Patterns.
Note: No estimate could be made of the number of establishments in office buildings.

Because the District has no direct retail water customers, it was not possible to generate a list of
potential establishments to target for the surveys from District records. It was also deemed
impractical to obtain listings of CII customers from the 13 retail water providers because differences
in the customer accounting systems of the retailers would likely not classify customers similarly.
Therefore, two databases were drawn from to produce randomly-sequenced lists of establishments
in each subsector to target customers for the on-site surveys: the Dun & Bradstreet Million Dollar
Database (State Slice of California), and the online office building directory at

http:/ /www.officedirectory.com (searched for San Jose, CA PMSA).

The approach for the design of the CII water use survey included the development of an indoor and
an outdoor survey form, which was completed by the surveyor during the on-site interview and
inspection. The survey forms are shown in Appendix A. For the cases in which no water is used for
outdoor purposes, only the indoor survey form was completed.

The survey form was designed to elicit responses that reveal how water is being used by the
establishments in the targeted subsectors. This is in contrast to quantifying how much water is being
used for varied purposes within the targeted subsectors, which would require much more extensive
on-site investigation and is beyond the scope of this study. Table 2 highlights the various types of
information that were targeted for data collection through on-site surveys of the selected
establishments.

The on-site surveys were initiated during the week of January 19, 2004 and continued for 20 weeks
until early June 2004. Table 3 shows the breakdown of the 225 surveys completed in the targeted
subsectors. Over the field survey implementation period, the field survey team completed an
average of 12.5 surveys per week.
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TABLE 2
SURVEY MEASUREMENTS

General Site Characteristics

= Age of building structure

= Building(s) square footage

= Employment

= Subsector-specific data (number of students,
number of beds, number of patients)

General Conservation Perceptions

= Potential conservation program participation
= Ratings on alternative conservation programs
= Ratings on conservation incentives

= Ratings on conservation information sources

Water Source Inquiries

= Type of water sources

= Reasons for recycled water use

= Reasons for no recycled water use

Water Use Types/Fixture Counts
= Sanitary

= Facility cooling/heating

= Laundry

= Kitchen

= Special purpose uses

= Landscape

Appliance/Fixture Testing
= Toilets

= Urinals

= Faucets

= Showers

= Dishwashers

= Clothes washers

= Garbage disposals

= Pools/spas

Outdoor Characteristics

= Lot size, hardscape, landscape, turf areas

= [rrigation systems

= Controller data

= Qutdoor pools, spas

=  Fountains

= Distribution system uniformity and precipitation
rate

TABLE 3
SUMMARY OF SURVEYS COMPLETED
Targeted Subsectors Targeted Number Ngmg;ff Positive

of Surveys Completed Response Rate
Office Buildings 25 26 11%
'\SA?;iconductor/Electronic Component o5 o8 2506
Offices of Physicians or Dentists 23 22 29%
Fabricated Metal Product Mfg. 22 21 19%
General Medical/Surgical Hospitals 5 5 29%
Food Product Mfg. 22 22 51%
Hotels/Motels 22 22 41%
Grocery Stores 22 22 28%
Nursing Care Facilities 15 15 45%
\é\;r::(i)lliﬁzzle Grocery/Related Products 29 20 24%
Elementary/Secondary Schools 22 22 44%
TOTAL 225 225
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1.2 Report Overview

The following sections of this report provide the results of the site surveys. Appendix A provides the
detailed Implementation Plan that outlines the approach and procedures for the implementation of
the survey. The Implementation Plan was approved by the District prior to the initiation of the field
surveys. Appendix A also contains the survey form that was used to collect data during the field
surveys. Appendix B contains more detailed information regarding the study design and site survey
implementation results. Due to the extensive nature of the data reported for the 11 subsectors, the
tabulation of survey results are presented in detail in Appendix C. The following sections of the
report only provide highlights of the survey results.
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Section 2
Facility Characteristics

As indicated in the previous section, the Baseline Study focused on 11 water use subsectors in the
District’s service area. The subsectors were chosen by the District for a number of reasons, including:
(1) the relative amounts of subsector water use in the District’s service area, and (2) the perceived
potential for water efficiency improvements in these subsectors. The following list characterizes the
types of services offered or goods produced at the surveyed establishments in each of the subsectors:

m  Office Buildings. The office building subsector was the most heterogeneous of all the subsectors
surveyed because no single type of operation occurred within the office building group.
Business conducted within office buildings included semiconductor research, market research,
police activities, administrative duties, and billing/accounting work.

m  Semiconductor and Other Electronic Component Manufacturers. The range of products
produced in the semiconductor manufacturing subsector included: PC boards, integrated
circuits, cell phone wafers, computer chips, integrated circuit boards, and robotics.

m  Offices of Physicians or Dentists. Six of the 22 surveys conducted were on dentists” offices, with
the remaining surveys from physician facilities including an amniocentesis/ultrasound center,
an urgent care facility, and other medical practices.

m  Fabricated Metal Product Manufacturers. This subsector included a range of machine shops,
metal finishing facilities, industrial machinery manufacturers, metal plating facilities, and sheet
metal fabricators.

m  General Medical and Surgical Hospitals. This subsector included general hospital facilities
including psychiatric, surgery, laboratory, and wellness centers.

m  Food Product Manufacturers. This subsector included meat processors, bakery producers, candy
manufacturers, and other specialty food producers.

m  Hotels/Motels. This subsector included a range of hotels/motels, some with restaurant/banquet
facilities.

m  Grocery Stores. This subsector covered a range of full-service and specialty grocery stores.

m  Nursing Care Facilities. This subsector included long-term and short-term nursing care facilities
and assisted living facilities.

m  Wholesale Grocery and Related Products Facilities. Similar to the office building subsector, this
subsector was fairly heterogeneous in types of services and products. This subsector included
wholesale beverage, bakery, fish/seafood, fresh/frozen food, fruit/vegetable, poultry, and other
general/specialty wholesale products.

m  Elementary and Secondary Schools. In addition to public and private (church-affiliated)
elementary/secondary school facilities, this subsector also included a school administrative
facility and a maintenance facility.
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Tables C-2 and C-3 of Appendix C TABLE 4

show the selected characteristics of GENERAL FACILITY CHARACTERISTICS
surveyed facilities. Table 4 shows a Vedian Median
few highlights of the facility '\/ﬁei' ‘g? Square Annual
characteristics. In terms of the age of Strgcture Footage of Number of
the structure, on average, the : — Buildings Employees
surveyed establishments in the Ofﬂcg Buildings 1980 20,000 >0
elementary/secondary school, food Seml_cc_)nductor _mfg' 1982 25,500 34
product manufacturing, nursing care Phys_|C|ans/ dentists 1984 3,500 18
facilities, and wholesale grocery Fabricated metal mfg. 1980 15,000 15
subsectors were the oldest. On Hospitals 1970 176,108 500
average, the newer buildings Food product mfg. 1964 9,000 21
surveyed were in the hotel /motel Hotels/motels 1985 135,000 38
and physician/ dentist office Groc_ery stores — 1977 30,000 >4
subsectors. The age of the structures Nursing care facilties 1964 36,000 88

is often perceived as indicative of the ;/g/?iﬁ:ieessale grocery 1968 10,700 15
age of the fixtures in the facilities. Schools 1960 50,834 64

Therefore, older structures are
viewed as potential targets for fixture
replacement or retrofit programs.

Consistent with having the oldest facilities, the subsector with the highest percentage of facilities
reporting remodeling was the elementary/secondary schools, with 82 percent having some type of
remodeling. Of the 18 school surveys that reported some type of remodeling, 11 (61 percent)
indicated that part of the remodeling effort included replacement of plumbing fixtures.

The number of employees per establishment is often considered to be a major driver of water use. In
fact, water use per employee is often used as a benchmark for water use forecasting and for water
conservation planning. Although it is recognized that employment at a given establishment or in a
given subsector is not the only driver of water use, establishment-level or subsector-level
employment is often a readily available data point upon which to calculate benchmarks.

On average, the largest facilities surveyed (in terms of square feet of buildings) included hospitals,
hotels/motels and schools. Hospitals, by far, have the greatest number of employees on average
across all subsectors, followed by nursing care facilities and schools. However, in subsectors such as
hospitals, nursing care facilities, schools, and hotels/motels, water use will also be strongly driven
by the other users of the facilities (e.g., patients, students, and guests). The calculated value of the
number of building square feet per employee (Table C-2) again shows that hotels (1,900 sq. ft. per
employee) and schools (1,400 sq. ft. per employee) have larger facilities to accommodate those
subsector’s customers. In these two subsectors, the large square footage per employee is driven by
the fact that the facility size is designed primarily to accommodate guests and students rather than
employees.

Only schools, and to a lesser extent food product manufacturing, indicated substantive fluctuations
in seasonal employment. The seasonal fluctuation of employment in these subsectors may also have
an impact on the seasonal fluctuation in water use of these establishments. However, in the schools
subsector, the seasonal drop in students or employment may be offset by increases in outdoor
irrigation during the summer season.
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Table C-3 shows tabulations of detailed site characteristics that are unique to specific subsectors.
These tabulations may be useful in developing water conservation program planning assumptions
for estimating potential savings from various water conservation measures. >

® See American Water Works Association (AWWA), 1993. Evaluating Urban Water Conservation Programs: A Procedures Manual.
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Section 3
Conservation and Water Source Awareness

The District has an extensive water use efficiency portfolio that includes programs in water
conservation, water recycling, and desalination. Currently, water conservation programs for
businesses focus on landscape areas, technical assistance, water efficient technologies, toilet retrofits,
and commercial clothes washer replacements. The Baseline Study conducted on-site surveys that
included questions regarding the likelihood of participation in various conservation program
initiatives, the importance of various incentives to conserve water, and the importance of various
media in getting water conservation information. This information may be useful to District staff in
understanding the receptivity of customers in the water use subsectors for various water
conservation program initiatives and their preference of media sources for conservation information.
It should be noted that, with their ratings, the survey respondents may have either represented their
own opinions or their perceived representation for the facility. Table C-4 of Appendix C reports the
detailed descriptive statistics on these water conservation-related perception questions.

In its 2003 update to the Integrated Water Resources Plan, water recycling was recognized as a key
component of the District’s water resources strategy. In fiscal year 2003-2004, total recycled water
use in Santa Clara County was 9,881 acre-feet (or about 2.6 percent of total water supply). Currently,
about 90 percent of recycled water is used for large landscape areas, 9 percent for industrial use, and
1 percent for agricultural use. By 2020, water recycling is targeted to account for 10 percent of the
total water use in Santa Clara County. The Baseline Study surveys also questioned participants
regarding their sources of water, their understanding of the concept of recycled water, and their use
of recycled water. Table C-5 of Appendix C provides detailed descriptive statistics on survey
responses regarding water sources and recycled water use.

The following sections highlight the survey findings on conservation and water source perceptions
and awareness.

3.1 Water Conservation Perceptions

On a scale of 1 to 5, where 1 is least likely and 5 is most likely, survey participants were asked how
likely their establishment would be to participate in programs targeting increases in water use
efficiency (see Table 5 summary highlight). The individual ratings (1 through 5) were averaged
across all responses to the question and were used to represent a mean score for each type of
program (and are shown in parentheses). Therefore, a higher rating (i.e., the closer to 5) indicates
more likely participation in a specific program activity. The highest-rated types of water use that
were targets for water use efficiency increases were (see Table 5):

m  Plumbing fixtures for domestic (sanitary) uses (3.9 mean score)
m  Landscape uses (3.6)
m  Cooling and heating units (3.5)

With the exception of hospitals and wholesale grocery facilities, targeting increases in water use

efficiency of plumbing fixtures was the highest-rated choice of all subsectors. Hospitals, represented
by only 5 surveys, reported being most likely to participate in programs targeting heating and

11
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TABLE 5
RATINGS OF TARGETS FOR IMPROVEMENTS FOR WATER USE EFFICIENCY

Mean Scores

On a scale from 1 to 5 (where 1 is least likely, 5 is most likely) how likely would your establishment be to participate in
a water conservation program targeting increases in water use efficiency in:

) Semicon- - Fab. Food Nursing [Wholesale] ALL
BL(J)iIfIJIi(;es ductor PfE)yesnl;:ilsatr;s Metal |Hospitals| Product ll-\;lztteellss/ Gsrt%(igrsy Care Grocery | Schools SUB-
9l mrg. Mfg. Mfg. Facil. | Facil. SECTORS
Number of 26 28 22 21 5 22 22 22 15 20 22 225
surveys
Plumbing
fixtures for | 589 | 419 414 383 | 380 | 435 | 405 | 360 | 471 253 4.23 3.94
domestic
uses
ﬁoo'.'”g&. 350 | 3.37 362 | 306 | 400 | 374 | 395 | 335 | 327 | 261 | 395 | 348
eatlng units|
Water-using

2.20* 3.56 4.00* 3.07 4.00 3.05 1.00* 1.00* 3.00* 3.00* 5.00* 3.08
product mfg.

Landscaping| 3.88 3.77 3.80 3.40 4.00 3.50 3.61 2.50* 3.80 1.36 4.09 3.58

Kitchen
processes &| 2.07 2.48 2.76 1.79 3.80 2.74 3.57 3.19 4.38 142 3.58 281
equipment

Laundry
processes &| 1.20* 2.63 1.50 1.60 3.80 2.75 3.32 2.50 4.29 3.00* 3.80 3.03
equipment

Note: Highlighted entries represent the highest value for each subsector (column).
* These responses should be discounted because the majority of survey respondents in the subsector did not respond to the
question, since they felt that this type of water use was not applicable to their facility types.

cooling units or landscaping, though they also ranked every other category nearly equally highly.
Wholesale grocery facilities were the least enthusiastic of all the subsectors and appear to be least
likely to participate in any water conservation program. They gave, on average, the highest ratings
to targeting increases in water use efficiency in cooling and heating units, with plumbing fixtures a
very close second.

Regarding their potential participation in conservation programs (see Table 6 summary highlights),
the top six rated water conservation program activities across all subsectors were (again, the higher
the mean score, the more likely their participation):

m  Full-scale indoor audit prescribing operational changes in indoor water-using processes and
equipment with estimated benefits and costs (3.5 mean score)

m  Full-scale landscape audit prescribing operational changes in water-using processes and
equipment with estimated costs and benefits (3.48)

m  Toilet replacement rebate program that provides financial incentives to replace lower efficiency
toilets (3.43)

m  Program to incorporate utility-provided recycled water for outdoor uses (3.36)

12
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TABLE 6

RATINGS OF PARTICIPATION IN TYPES OF CONSERVATION PROGRAM

Mean Scores

On a scale from 1 to 5 (where 1 is least likely, 5 is most likely), how likely would
your establishment be interested in participating in a:

Office
Buildings

Semicon-|
ductor
Mfg.

Physicians
Dentists

Fab.
Metal
Mfg.

Hospitals

Food
Product
Mfg.

Hotels/
Motels

Grocery
Stores

Nursing
Care
Facil.

Wholesale)
Grocery
Facil.

Schools

ALL
SUB-
SECTORS

Full-scale
indoor facility
audit

2.98

3.56

3.31

3.17

2.20 3.55

4.39

3.35

4.07

2.47

4.45

3.50

Full-scale
landscape
audit

2} 57

3.54

3.06

2.43

2.60 4.00

3.43

2.33

4.07

2.60

4.64

3.48

Toilet
replacement
program

3.22

3.60

3.59

2.94

4.00 4.47

3.27

3.58

2.40

2.70

3.95

3.43

Utility-
provided
recycled water
for indoor
uses

2.26

2.68

213

3.00

1.60 2.52

2.27

2.00

3.79

1.47

1.82

2.35

Utility-
provided
recycled water
for outdoor
uses

3.33

3.42

2.82

2.79

4.00 2.00

3.24

2.50

3.93

3.00

4.14

3.36

Equipment/
fixture rebate
programs

3.17

3.08

3.26

2.22

4.67 3.26

3.73

3.67

3.27

2.35

2.83

3.14

Workshops on
water use
efficiency

2.35

2.27

2.86

1.98

4.00 2.57

3.68

2.00

2.80

1.60

4.00

2.65

Educational
programs

2.30

2.50

2.57

1.98

3.60 2.00

3.91

2.06

2.73

1.42

4.14

2.61

Drought
ordinance with
grandfathering

241

3.09

3.25

1.97

3.60 1.00

3.05

2.43

3.60

2.44

2.17

2.73

Drought
ordinance with|
no
grandfathering

1.88

2.78

3.25

1.76

3.00 1.00

2.42

2.07

3.07

1.88

1.92

2.34

Voluntary

landscape
conversion
with grants

3.29

3.92

3.17

2.71

2.60 1.00

3.27

2.57

3.36

2.53

3.95

3.24

Voluntary

landscape
conversion
with loans

1.53

2.83

2.42

2.12

2.20 1.00

2.45

1.93

2.64

1.93

3.09

2.36

Voluntary
landscape
conversion no
financial
Incentive

1.41

1.96

1.58

171

2.00 1.00

1.73

1.50

2.07

1.13

2.86

1.82

Overall
interest in
conservation
programs

2.59

3.02

2.87

2.37

3.08 2.26

3.14

2.46

3.22

2.12

3.38

2.85

Note: Highlighted entries represent the highest value for each subsector (column).
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m  Voluntary program which promotes the conversion of existing landscaping to drought-tolerant
landscaping supported by grants for all establishments (3.24)

m  Water efficient equipment and appliance rebate programs that provide financial incentives to
replace lower efficiency equipment (3.14)

On a scale of 1 to 5, a rating of 4 or greater is interpreted as having a strong interest in program
participation. The following list shows the highest-rated programs with the subsectors that provided
a mean score of 4.0 or higher (note that some values may have been disregarded based on the small
number of responses to the question):

m  Full-scale facility indoor audit prescribing operation changes in indoor water-using processes
and equipment with estimated benefits and costs (3.5)
» Schools (4.45)
» Hotels/motels (4.39)
> Nursing care facilities (4.07)

m  Full-scale facility landscape audit prescribing operational changes in water-using processes and
equipment with estimated costs and benefits (3.48)
» Schools (4.64)
> Nursing care facilities (4.07)
» Food product manufacturers (4.00, small sample size noted, See Table C-4 in Appendix C)

m  Toilet replacement rebate program that provides financial incentives to replace lower efficiency
toilets (3.43)
» Food product manufacturers (4.47)
» Hospitals (4.00)

m  Program to incorporate utility-provided recycled water for outdoor uses (3.68)
> Schools (4.14)
» Hospitals (4.0)

m  Water efficient equipment and appliance rebate programs that provide financial incentives to
replace lower efficiency equipment (3.14)
» Hospitals (4.67)

m  Water agency sponsored workshops on water efficiency opportunities (2.65)
» Schools (4.0)
> Hospitals (4.0)

m  Educational programs on water efficiency products and opportunities (2.61)
» Schools (4.0)

This list suggests the subsectors that should be the primary or, at least, initial targets of the water
conservation program efforts of these types.

From a subsector perspective, the following shows the highest-rated conservation program for each
subsector:
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Office Buildings. Full-scale facility audit for outdoor uses (3.57). This subsector has high ratings
for all outdoor categories, in addition to toilet and equipment rebates.

Semiconductor/Electronic Manufacturers. Voluntary program to convert existing landscaping
supported by grants (3.92). This subsector also has high ratings for all outdoor categories, in
addition to toilet and equipment rebates.

Offices of Physicians/Dentists. Toilet replacement program (3.59). This subsector, which has
very little landscaping, is mainly interested in indoor conservation programs, as well as drought
ordinances.

Fabricated Metal Product Manufacturers. Full-scale facility audit for indoor uses (3.17). This
subsector expresses interest in indoor recycled water, indoor water audits, and toilet
replacement programs.

Hospitals. Equipment/appliance rebate programs (4.67). This subsector rates highly equipment
and toilet rebates, in addition to education and outreach programs.

Food Product Manufacturers. Toilet replacement program (4.47). Also ranking highly are rebates
for other equipment, and indoor and outdoor audits.

Hotels/Motels. Full-scale facility audit for indoor uses (4.39). This subsector expresses high
interest in all categories, except drought ordinance.

Grocery Stores. Equipment/appliance rebate programs (3.67). There is no interest in outdoor
programs, only indoor audits and toilet and equipment rebate programs.

Nursing Care Facilities. Full-scale facility audit for both indoor and outdoor uses (both rated
4.07). This subsector is also very interested in toilet rebates, as well as the use of recycled water
for both indoors and outdoors. Some interest in landscape and equipment rebates.

Wholesale Grocery Product Facilities. Program to incorporate utility-provided recycled water for
outdoor uses (3.00) (though in subsequent sections, it will be reported that very few of the
surveyed facilities (30 percent) in this subsector actually use water for landscaping purposes).
This subsector generally expressed low interest in water conservation programs, with some
interest in toilet replacements.

Schools. Full-scale facility audit for outdoor uses (4.64). This subsector expresses a generally high
interest in all water conservation programs, both indoors and outdoors. There is some interest in
using recycled water outdoors.

If conservation programs are designed to target specific subsectors, their top-rated programs should
be given priority consideration. The subsectors that show a strong interest in nearly all the categories
of conservation programs are schools, hotels/ motels, and hospitals.

With regards to incentives to conserve water (see Table 7 for summary highlights), all three specified
reasons (saving money, protecting environment, and preventing water shortages) were rated very
high with very little variance to distinguish among the three (i.e., mean scores ranged from 4.55 to
4.69). Overall, office buildings, hospitals, grocery stores, and schools rated saving money as the best
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TABLE 7
RATINGS OF INCENTIVES TO CONSERVE WATER

Mean Scores

On a scale from 1 to 5 (where 1 is least important, 5 is most important),
how would you rate the following as incentives to conserve water:

Office Semicon- Physicians/ Fab. Food Hotels]| Grocery Nursing | Wholesale ALL
e ductor : Metal [Hospitals| Product Care Grocery [Schools| SUB-
Buildings Mfg. Dentists Mfg. Mfg. Motels| Stores Eacil. Facil. SECTORS
Save money | 4.57 | 4.46 455 |431| 480 | 448 |as55| 480 | 447 4.60 495 | 458
Protect 430 | 457 477 |a68| 440 | 452 |a20| 465 | 447 4.45 486 | 455
environment
Preventfuture | 5 | 4gg 486 |464| 460 | 481 |455| 465 | 473 4.65 477 | 469
shortages

Note: Highlighted entries represent the highest value for each subsector (column).

incentive. Fabricated metal manufacturers rated protecting the environment as the best incentive.
All other subsectors rated preventing future water shortages as the best incentive to conserve water.

3.2 Sources of Conservation Information

The District ‘s Water Use Efficiency Unit has an extensive water conservation education and
outreach program. In addition to the actual water conservation programs the District offers, two
important components in reaching its long-term savings goals are education and outreach. In fiscal
year 2003-2004, these efforts encompassed:

m  Water Use Efficiency Nursery Program
m  Community Events

m Fall Home and Garden Show

m  Summer Water Conservation Campaign (including television, radio and newspaper
advertisements)

m  May Water Awareness Campaign

m  Going Native Garden Tour

m  ET Irrigation Controller Workshops

m  Landscape Irrigation Workshops for Professionals
m  Cooling Tower Workshop

Although the Baseline Study survey did not attempt to evaluate the effectiveness of individual
components of the current water conservation education and outreach program, it did attempt to
identify preferred sources of water conservation information from the perspective of the survey
participants (see Table 8). The survey asked participants to rate various types of media that
contributed to their awareness of water conservation opportunities, including: television, radio, or
newspaper advertisements (like those used in the campaigns listed above), internet research, word-
of-mouth from other professionals (which may include some of the workshops above), direct
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TABLE 8
RATINGS OF IMPORTANCE OF MEDIA FOR CONSERVATION AWARENESS

Mean Scores
On a scale from 1 to 5 (where 1 is least important and 5 is most important), to what extent has the following media contributed to
your awareness of new water conservation opportunities:

) Semicon- . Fab. Food Nursing | Wholesale ALL
BL(J)iIijlﬁwes ductor Pg?r:fi;atgy Metal |Hospitals| Product '-l\|/|%tteellss Gsrtcz)(lz’grsy Care Grocery |[Schools| SUB-
9 mrg. Mfg. Mfg. Facil. Facil. SECTORS
Newspaper stories | 5 7, | 5 gy 255 |2.05| 220 | 210 [227| 280 | 287 2.15 3.36 | 256
or advertisements
Radio
advertisements or 2.37 2.64 2.32 2.05| 2.20 1.76 |1.82| 2.40 3.33 1.90 1.27 2.16
programs
Television
advertisements or 2.29 3.36 3.27 2.48| 3.20 3.52 |3.23| 285 3.53 2.25 1.59 2.85
programs
Internet-based 158 | 157 200 [200| 280 | 210 |145| 145 | 220 | 140 | 259 | 185
research
Word-of-mouth
from other water 2.79 3.11 2.55 2.26| 3.80 143 | 423 | 2.25 3.40 2.90 3.55 2.87
professionals
Direct business 2.05 | 1.75 173 |1.62| 1.80 | 124 |236| 115 | 2.40 150 | 2.36 | 1.80
solicitation
Professional
periodicals 2.05 1.88 2.55 1.38| 2.40 1.33 2.05 | 1.25 2.07 1.60 2.23 1.85
Professional 163 | 1.39 195 |1.60| 240 | 1.05 |214| 110 | 167 145 | 173 | 159
conferences
Information/
consultation from 2.68 2.75 3.00 2.79| 1.80 286 |241| 2.40 2.73 3.10 3.09 2.76
District
Overall awareness 2.24 2.36 2.44 2.03| 251 1.93 2.44 | 1.96 2.69 2.03 2.42 2.25

Note: Highlighted entries represent the highest value for each subsector (column).

solicitation by private firms (e.g., landscape architects), professional periodicals, professional
conferences, or information/consultation provided by the District (again, which may include some
of the workshops above). Survey participants were asked to rate on a scale of 1 to 5 (where 1 is least
important and 5 is most important) to what extent various media sources contributed to their
awareness of new water conservation opportunities. On the scale from 1 to 5, overall ratings
received (i.e., all subsectors) for each of the media sources were less than the midpoint of 3, which
does not provide resounding support for receiving this information from any specific source. Across
all subsectors, the highest rated media sources were word-of-mouth by other water professionals
(2.87), television advertisements or programs (2.85), information/consultation provided by the
District (2.76), and newspaper stories and advertisements (2.56).

The following is a list of the highest rated media sources contributing to the subsectors” awareness
of water conservation opportunities:

m  Word of mouth via other water professionals (2.87 mean score)
Hotels/motels (4.23)

Hospitals (3.80)

Schools (3.55)

Nursing care facilities (3.40)

YV V VYV
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m  Television advertisements or programs (2.85)
> Nursing care facilities (3.53)
» Food product manufacturers (3.52)

m  Information and/or consultation provided by the District (2.76)
> Wholesale grocery facilities (3.10)
» Schools (3.09)
» Office of physicians/dentists (3.00)

m  Newspaper stories or advertisements (2.56)
> Elementary/secondary schools (3.36)

From a subsector perspective, the following shows the highest rated media source for each
subsector:

m  Office Buildings. Word-of-mouth by other water professionals (2.79), District information, and
newspaper/radio.

m  Semiconductor/Electronic Manufacturers. Television advertisements or programs (3.36), other
water professionals, and newspaper/radio.

m  Offices of Physicians/Dentists. Television advertisements or programs (3.27), District info, some
newspaper and other water professionals, and some periodicals.

m  Fabricated Metal Product Manufacturers. Information/consultation provided by the District
(2.79), TV ads, and other water professionals.

m  Hospitals. Word-of-mouth by other water professionals (3.80), TV, and some Internet.

m  Food Product Manufacturers. Television advertisements or programs (3.52), and District
information.

m  Hotels/Motels. Word-of-mouth by other water professionals (4.23), TV, some District info, direct
solicitation, and newspaper.

m  Grocery Stores. Television advertisements or programs (2.85), newspaper, radio, and District
information.

m  Nursing Care Facilities. Television advertisements or programs (3.53), other water professionals,
radio, some newspaper.

m  Wholesale Grocery Product Facilities. Information/consultation provided by the District (3.10),
some other water professionals, but generally interest is low.

m  Schools. Word-of-mouth by other water professionals (3.55), newspaper, and District
information.

If conservation programs are designed to target specific subsectors, their higher rated media sources
should be given due consideration.
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The most telling characteristic of this section is that subsectors that provided low ratings for their
interest in conservation programs (see Table 6) were also the ones to be most unaware of the
advertisements in various media. For instance, all the subsectors encompassing food distribution
(food product manufacturing, grocery stores, and wholesale grocery facilities) indicated an overall
low interest in water conservation programs. These exact subsectors are also the ones at the bottom
of the media awareness list.

3.3 Water Source Perceptions

The District provides water to local water retail agencies, which in turn provides potable water to its
customers. Through the South Bay Water Recycling Program, the South County Recycled Water
Program, the City of Palo Alto Water Quality Control Plant, and the City of Sunnyvale Water
Pollution Control Plant, there are limited amounts of recycled water available for use in Santa Clara
County. Currently, recycled water is primarily used for large landscape areas, industrial uses and, to
a much lesser extent, for agricultural uses. Also, given the availability of groundwater resources,
another potential water supply is direct use of the groundwater through private wells. The Baseline
Study survey sought to quantify the number of customers in the designated subsectors that used
various water sources. Table C-5 of Appendix C provides a detailed tabulation of the survey
responses of questions related to water sources and water recycling.

All of the surveyed establishments used utility-

provided potable water. However, the tabulation
(Table 9) shows slightly less than 100 percent of TABLE 9
utility-provided potable water use because of the SOURCES OF WATER - ALL
few respondents who indicated that they didn’t SUBSECTORS
know anything about their water source (i.e., a Percent Yes
response of don’t know). Across all subsectors, only Responses
7 percent of the surveyed establishments reported Utility-provided potable water* 98%
using any utility-provided recycled water, and only Utility-provided recycled water 7%
3 percent reported using any on-site recycled water. On-site recycled water 3%
Private wells or other private survey water sources Private well for potable uses 0%
were not reported by any surveyed facilities. Other Private well for landscape or other 0%
reported types of water sources were primarily uses
bottled water. Note that some establishments Private surface water source 0%
reported having multiple sources (e.g., utility- (ponds) — _

. o . Note: *A few respondents indicated that they did
provided potable water and utility-provided not know their water source.

recycled water) so the sum of all responses will not
add to 100 percent.

Baseline Study participants were asked about their awareness of recycled water, and were
specifically asked how they would best define recycled water. Verbatim responses were quite varied,
but most respondents had the proper general concept of water that is treated and reused for specific
purposes. Only 52 percent of the survey participants were aware that in parts of Santa Clara County,
recycled water from the water service provider is available to establishments through separate
service lines (Table 10). Awareness of the availability of utility-provided recycled water was highest
in the schools (82 percent), wholesale grocery facilities (70 percent), hotels/motels (68 percent), and
nursing care facilities (67 percent).
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The highest report of use of utility-provided
recycled water was by hotels/motels (27 percent),
semiconductor/ electronic component
manufacturers (18 percent), and office buildings (15
percent). Of those establishments reporting using
utility-provided recycled water, all indicated that
the purpose of this use was for landscaping.

Only the fabricated metal product (19 percent),
wholesale grocery (10 percent), and
semiconductor/electronic manufacturing (4 percent)
subsectors reported any on-site recycled water use.
The types of water being recycled on-site included
water from the metal grating/finishing process,
rinsing system water, and vegetable wash water.
The purposes for which the on-site recycled water
was being used included vegetable wash water and
water for rinsing and cooling.

Of those few facilities using some type of recycled
water, the primary reasons for using this recycled
water included saving money (39 percent),
preventing future shortages (35 percent) and

TABLE 10

AWARENESS OF THE
AVAILABILITY OF RECYCLED

WATER

Are you aware that in parts of Santa Clara
County, recycled water from the water service
provided is made available to establishments

through separate service lines?

Percent Yes

Responses
Office Buildings 58%
Semiconductor Mfg. 61%
Physicians/Dentists 32%
Fab. Metal Mfg. 19%
Hospitals 60%
Food Product Mfg. 41%
Hotels/Motels 68%
Grocery Stores 23%
Nursing Care Facilities 67%
Wholesale Grocery Facil. 70%
Schools 82%
ALL SUBSECTORS 52%

protecting the environment (26 percent). Note that these were prespecified options provided to the

survey respondents.

Across all subsectors, the highest rated reason for not using utility-provided recycled water was that
they had no service connections to the facility (50 percent overall). However, food product
manufacturers (52 percent) and wholesale groceries facilities (45 percent) reported that a primary
reason for not using utility-provided recycled water was that the water quality was too poor. The
hotel/motel subsector listed costly equipment changes (50 percent) as its primary reason for not

using utility-provided recycled water.

Of those establishments not currently having access to utility-provided recycled water, 57 percent
reported that they would use this type of water if made available. The highest percentage of
response for willingness to use recycled water, if available, was for nursing care facilities (93
percent), elementary/secondary schools (84 percent), and fabricated metal product manufacturers
(75 percent). Of those who do currently have access to utility-provided recycled water but choose
not to use it, 61 percent indicated they would be more likely to use it during a severe drought or

water shortage.
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One of the primary objectives of the Baseline Study and a primary focus of the on-site surveys was
to determine how customers are using water. How customers use water can be defined by the types
of water-using fixtures and appliances that exist in a given establishment (these are considered end
uses of water). In this section, we examine the categories of water use in each subsector (e.g., water
for sanitation, cooling/heating, the kitchen, etc), and the number of plumbing fixtures associated
with each type of use (e.g., toilets, cooling towers, kitchen faucets, etc). Indoor and outdoor end uses
are considered, but actual water flow rates are not presented here. Following this section, Section 5
will explore the actual water used by each fixture and appliance in the subsectors (e.g., toilet flush
rates, shower flow rates, etc).

Table C-6 of Appendix C shows the tabulation of all reported water uses, fixtures, and appliances by
subsector. Table 11 provides an overview of the types of water uses and the percentage of surveyed
facilities with that reported type of use. As would be expected, the existence of specific water uses is
often a function of the services offered or goods produced by the establishments in each subsector.

TABLE 11
PERCENTAGE OF FACILITIES WITH REPORTED TYPE OF WATER USE
. Semicon-| L Fab. Food Nursing [Wholesale ALL
Office Physicians . Hotels/ | Grocery
e ductor : Metal |Hospitals| Product Care Grocery | Schools SUB-
Buildings Mfg. Dentists Mfg. Mfg. Motels | Stores Eacil. Facil. SECTORS

Domestic/ 100 100 100 100 100 100 100 100 100 100 100 100
sanitary
Facility
cooling & 96 86 45 71 80 100 95 82 100 70 95 84
heating
Once-through| g, 46 27 52 40 36 55 55 a7 25 50 48
cooling
Laundry 0 0 18 5 80 27 86 5 100 0 14 24
Kitchen 88 79 82 62 100 77 91 77 93 65 95 81
Ice-making 8 18 9 0 100 32 95 77 100 35 27 39
Washing & 35 50 68 67 60 68 32 64 100 70 86 62
sanitation
Maintenance | g 32 9 19 20 23 27 0 40 10 14 19
shops
Laboratories 8 46 59 19 60 18 0 0 7 0 18 20
Process wate
for product 4 71 0 81 0 i 0 0 0 45 0 28
manufacturing|
Water 15 71 32 38 100 55 64 41 80 20 5 43
purification
Wastewater
pretreatment 4 7 5 14 0 23 0 0 0 10 0 9
{‘l"s'zce”a”eous 8 21 50 0 60 9 5 14 47 0 0 14
tggdscape 81 68 50 24 100 36 100 32 100 30 95 62
Other water
features 8 0 0 0 40 0 82 0 20 0 36 15
(pools, spas,
fountains)
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As reported, the percentage of facilities with the specified use is a function of the affirmative
responses divided by the total number of response (n) in each subsector. As shown in Table 12, the
mean (average) number of fixtures or appliance reported is based only on those establishments that

: Semicon-| . Food Nursing |Wholesale| ALL
Bl?”fgﬁ]e s ductor PlE)yesnI;:ilsatl;s FabeMetaI Hospitals| Product I_’\;l%tglssl Gsrt(z)crzl’sy Care Grocery |Schools| SUB-
99 mg. 9: Mfg. Facil. | Facil. SECTORS

Restrooms 6.85 411 5.05 3.57 118.00 | 3.18 | 181.36 | 2.67 50.13 2.95 1223 | 28.07
Toilets 14.79 8.96 6.00 5.14 12500 | 450 | 197.14 [ 3.59 50.93 3.90 26.45 | 33.41
Urinals 4.50 3.04 3.14 2.20 9.67 2.17 4.44 1.94 1.00 1.77 14.00 4.53
‘J‘:;tgl’s'ess 0.00 0.00 0.00 0.00 0.00 0.00 | 0.00 2.00 0.00 0.00 3.00 2.50
Showers 1.44 2.36 1.50 1.00 55.80 150 | 19324 | 2.00 2253 1.00 4083 | 61.43
;iscg?som 1400 | s.04 6.86 471 12520 | 377 | 200.33 | 3.05 49.80 335 | 2478 | 3247
?””k".‘g 4.22 1.94 2.17 1.22 9.00 2.17 2.14 1.33 2.00 1.00 13.75 4.46
ountains
Cooling towers | 1.75 1.67 1.33 1.00 2.00 3.50 1.25 1.00 0.00 1.50 0.00 1.68
Once-through
cooling: air 6.24 8.50 1.67 2.70 13.00 | 433 2.89 1.40 27.75 1.60 18.90 8.02
conditioners
Once-through
cooling: air 4388 2.40 433 1.73 9.50 2.29 3.83 5.00 1.00 1.33 1.67 3.25
compressors
Commercial
washing 0.00 0.00 1.00 0.00 2.50 1.33 2.33 0.00 2.67 0.00 1.00 2.26
machines
Self-service
washing 0.00 0.00 0.00 0.00 1.00 1.00 1.85 1.00 2.50 0.00 1.50 1.72
machines
Dishwashing 255 | 183 1.00 150 100 | 1200 | 168 | o0.00 2.92 1.00 1.27 1.78
machines
Kitchen faucets | 3.36 1.90 1.44 1.27 5.40 3.40 9.05 4.00 7.33 1.38 3.20 3.81
Pre-rinse
sprayer (high) 1.00 0.00 1.00 0.00 1.67 1.25 2.29 1.40 7.75 1.00 1.80 2.45
Pre-rinse 0.00 1.00 0.00 1.00 0.00 150 | 150 2.75 1.00 1.00 1.00 1.66
sprayer (low)
Food steamers | 0.00 0.00 0.00 0.00 1.00 1.00 1.25 1.00 1.33 0.00 2.00 1.23
Garbage 4.07 1.80 2.25 1.00 1.50 1.67 2.10 1.00 6.08 1.00 2.18 3.03
disposals
Ice-making
machines: 0.00 0.00 1.00 0.00 0.00 1.00 3.00 1.00 1.00 1.00 1.00 1.20
water-cooled
Ice-making
machines: air- 2.00 1.00 1.50 0.00 8.40 1.00 455 1.47 1.45 2.80 2.75 2.89
cooled
Utility (general
cleaning) 2.50 1.92 5.22 2.38 1333 | 6.22 5.20 2.67 5.89 2.30 3.00 3.95
faucets
Maintenance
area faoots 1.50 1.33 1.00 0.00 2.00 1.00 1.00 1.00 1.00 1.00 3.00 1.52
Laboratory 6.00 5.25 7.00 2.00 8.00 175 | o0.00 0.00 2.00 0.00 | 11.33 5.97
faucets
Process water
purification 433 6.26 7.33 3.50 5.60 2.11 3.30 1.22 3.75 1.25 0.00 4.07
equipment
Swimming pools| 0.00 0.00 0.00 0.00 0.00 0.00 1.06 0.00 0.00 0.00 1.20 1.09
Jacuzzis/ spas | 0.00 0.00 0.00 0.00 1.00 0.00 2.81 0.00 1.00 0.00 0.00 2.61
Fountains 2.00 0.00 0.00 0.00 1.00 0.00 2.50 0.00 1.00 0.00 1.00 1.73

Note: The mean (average) number of units reported is based only on those establishments that have the specified use.
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have the specified use. ¢ The following sections provide descriptive information on the types of
water uses and numbers of fixtures and appliances by the subsectors.

4.1 Sanitary Uses

All facilities use water for the sanitary needs of employees and, in some cases, the sanitary needs of
customers and other users of the facility. As shown in Table 12, concentrations of plumbing fixtures
for sanitary uses are greatest in hotels/motels (181 average number of restrooms per establishment),
hospitals (118 restrooms), nursing care facilities (50 restrooms), and schools (12 restrooms). This
concentration is also reflected in the average number of toilets per establishment: hotels (197),
hospitals (125), nursing care facilities (51), and schools (26).

Urinals were present in 69 percent of the surveyed establishments, with the greatest percentage
reported in office buildings (96 percent), elementary/secondary schools (95 percent), and
semiconductor/electronic component manufacturers (93 percent). Schools and hospitals reported
the greatest number of urinals per site, with an average of 14 and 10 urinals per site, respectively.

Across all subsectors, showers were available in only 37 percent of surveyed facilities, but were
reported in all hotels/motels (193 showers per site), hospitals (56), and nursing care facilities (23).

The potential for increases in water use efficiency in plumbing fixtures are often the target of water
conservation program efforts. The observed flow rates of various plumbing fixtures will be further
explored in Section 5.

4.2 Facility Cooling and Heating”

Across all subsectors, 84 percent of the surveyed facilities reported using water for some type of
facility cooling and heating. Cooling and heating systems often use large volumes of water, and may
be potential targets for increases in water use efficiency. Cooling towers were most frequently
reported at hospitals (60 percent), grocery stores (41 percent), hotels/motels (36 percent),
semiconductor manufacturers (36 percent), and office buildings (31 percent). Cooling towers,
specifically those using conventional water treatments (blowdown), are often targets for increases in
water use efficiency. Evaporative cooling towers with chemical treatment can be considered a water
conservation technology. Conservation of water from cooling towers might be achieved by reducing
blowdown to minimal levels for operational efficiency, recycling water, or using recycled water for
cooling tower make-up.

Across all subsectors, 37 percent reported using boilers for facility cooling/heating, with the highest
percentages reported in hospitals (80 percent), hotels/motels (73 percent), food product
manufacturers (64 percent), elementary/secondary schools (55 percent), and nursing care facilities

The median values (shown in Table C-6) are also based only on those establishments that have the specified use, and
represents the point in the data set that has half of the frequencies of response above it and half of the frequencies of response
below it. In some cases, the median value may be more representative of the sample as a whole. Large differences between the
mean and median values of a specific variable may indicate the presence of several data points in the data set that skewed the
mean value.

There are a number of references addressing water conservation opportunities in cooling systems. See 2002/2003 Cooling
Water Guide, City of San Jose; Water Conservation Guide for Cooling Towers and other Cooling-Related Uses of Water, City of
Phoenix; Water Efficiency Guide for Business Managers and Facility Engineers, 1994, California DWR.

23



Section 4
Categories of Water Uses

(53 percent). Opportunities for water conservation of boiler water use may include eliminating
excessive blowdown and eliminating mixing valve water.

Forty-eight percent of the surveyed establishments reported some type of once-through cooling
system, with the highest percentages reported in office buildings (81 percent), hotels/motels (55
percent), grocery stores (55 percent), and elementary/secondary schools (50 percent). This includes
equipment such as air conditioners or air compressors, which are cooled by a single-pass flow of
water. Single-pass, or once-through, cooling is highly inefficient and the Water Efficiency Guide for
Business Managers and Facility Engineers targets the elimination of single-pass cooling water use.
Opportunities for increases in water use efficiency include replacement of equipment with air-
cooled equipment, connecting the equipment to a recirculating cooling system, and reusing the
water for other purposes (California DWR, 1994).

4.3 Laundry Facilities

Across all subsectors, 24 percent of establishments reported having laundry facilities on site, with
the highest percentage reported in nursing homes (100 percent), hotels/ motels (86 percent),
hospitals (80 percent) and food product manufacturers (27 percent). All remaining subsectors either
reported that less than 25 percent of the surveyed facilities had laundry facilities on site, or none at
all. Of those facilities that had on-site laundry facilities, there were, on average, 2.3 commercial
washing machines on site and 1.7 self-service washing machines on site. Further exploration of the
washing machines sampled during the on-site surveys is reported in Section 5. There have been
substantial efforts, particularly in California, to promote water-efficient clothes washing machines
through rebate programs. Currently, the District has a Commercial Clothes Washer Rebate Program,
offering rebates between $275 and $450 for each purchased or leased commercial high-efficiency
clothes washer. However, this program is currently focused on laundromats and apartment
complexes.

As indicated by the responses to the conservation perception questions on the survey form, nursing
care facilities, hospitals, schools, and hotels indicated a higher level of interest in participating in
water conservation programs targeting increases in water use efficiency in laundry processes and
equipment. Furthermore, from the conservation perception questions on the survey form, hospitals
and grocery stores provided their highest ratings for likelihood of conservation program
participation for “water efficient equipment and rebate programs that provide financial incentives to
replace lower efficiency equipment.”

4.4 Kitchen Facilities

Across all subsectors, 81 percent of establishments reported having kitchen facilities on site, with the
highest percentages reported by hospitals (100 percent), elementary/secondary schools (95 percent),
nursing care facilities (93 percent), and hotels/motels (91 percent). Dishwashing machines were
reported by 37 percent of the surveyed establishments. Further exploration of the dishwashing
machines sampled during the on-site surveys is reported in Section 5. There may be opportunities to
promote water efficient dishwashers at part of a rebate program. EPA’s Energy Star program
provides listings of energy-efficient dishwashers; however, they have not focused on water
efficiency as a qualifying factor. Furthermore, the Energy Star listings appear to focus on residential-
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types of dishwashers rather than high capacity dishwashers that may be used in commercial
settings.

On average, there were 3.81 kitchen faucets at sites that reported having kitchen facilities, ranging
from 1.27 at fabricated metal product manufacturers to 9.05 at hotels/motels. In addition to faucets,
pre-rinse sprayers were reported at 27 percent of the surveyed sites, with 15 percent reported to be
high-flow and 13 percent reported to be low-flow. The prevalence of pre-rinse sprayers ranged from
4 percent at office buildings to 60 percent at hospitals. The California Urban Water Conservation
Council (CUWCC), particularly targeting the food service industry, has been promoting the use of
pre-rinse spray values as a cost-effective conservation measure for reducing water (as well as
energy) use in kitchen areas. Between October 2002 and December 2003, the CUWCC and its
participating agencies (including the District) provided free pre-rinse spray valves and free
installation for food service facilities. The District is a major funding partner of this program in Santa
Clara County, and approximately 1,000 valves were distributed and installed in Santa Clara County
during this period.

Another appliance with high water savings potential is the food steamer. According to the 2005
Fisher-Nickel/MWD and EBMUD report on food steamers, connectionless, or boilerless, steamers
are about 97% more water efficient than their traditional boiler-based counterparts. An average of
about 1.23 food steamers were found in six of the subsectors.

As indicated by the responses to the conservation perception questions on the survey form (Table 6),
nursing care facilities, hospitals, schools, and hotels indicated a higher level of interest in
participating in water conservation programs targeting increases in water use efficiency in kitchen
processes and equipment. Furthermore, from the conservation perception questions on the survey
form, hospitals and grocery stores provided their highest ratings for likelihood of conservation
program participation for “water efficient equipment and rebate programs that provide financial
incentives to replace lower efficiency equipment.”

Thirty-three percent of all surveyed establishments reported using garbage disposals, with the
highest percentage reported at nursing care facilities (87 percent) and hospitals (80 percent). Further
exploration of the garbage disposals sampled during the on-site surveys is reported in Section 5.

Thirty-nine percent of surveyed facilities reported having ice-making machines, with the highest
percentage reported by nursing care facilities (100 percent), hospitals (100 percent), hotels/motels
(95 percent), and grocery stores (77 percent). All remaining subsectors either reported less than 35
percent of facilities had ice-making machines on site or none at all. The more conserving air-cooled
machines were more frequently reported by 33 percent of all establishments compared to water-
cooled machines at 4 percent.

4.5 Washing and Sanitation Uses

Water used for general facility washing and sanitation was reported by 62 percent of all facilities,
with the highest percentage reported by nursing care facilities (100 percent) and schools (86 percent).
Sterilization equipment such as autoclaves was most commonly found in hospitals (60 percent,
which may have been underreported, as all hospitals are likely to have such equipment) and offices
of physicians/dentists (68 percent). Forty-one percent of the establishments had general utility
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faucets and 11 percent reported having water-based sweeping equipment. On average, there were
3.95 general cleaning faucets per establishment.

Identification of the potential for increases in water use efficiency of general washing and sanitation
water uses may be best accomplished through the conduct of full-scale facility audits. From the
conservation perception questions on the survey form, the subsectors that provided the highest
ratings on their likelihood of participating in a “full-scale facility audit prescribing operational
changes in indoor water-using processes and equipment” were schools, hotels/motels, and nursing
care facilities. Of all possible conservation program options, fabricated metal product manufacturers
rated indoor facility audits as their top choice (Table 6).

4.6 Process Water Uses

Across all subsectors, 28 percent reported using water for product manufacturing or preparation.
However, as expected, this was highest in the manufacturing industries (fabricated metal product
manufacturers, 81 percent; food product manufacturing, 77 percent; semiconductor manufacturing,
71 percent) and to a lesser extent in the wholesale grocery facilities (45 percent). Only the food
product manufacturer subsector had a substantive percentage of establishments reporting using
water as part of the product (64 percent). Product rinsing units, milling, drilling, and cutting fluids,
and manufacturing equipment cooling were more prevalent uses in semiconductor manufacturing,
fabricated metal product manufacturing, food product manufacturing, and wholesale grocery
facilities. As with the washing and sanitation uses of water, identification of the potential for
increases in water use efficiency of process water uses may be best accomplished through the
conduct of full-scale facility audits.

4.7 Water Purification Equipment

Forty-three percent of all establishments reported using some type of water purification equipment,
with the highest numbers reported in hospitals (100 percent), nursing care facilities (80 percent), and
semiconductor manufacturing facilities (71 percent). Water softeners (24 percent), water filters (20
percent), and deionization/ion exchange units (11 percent) were the most common types of reported
water purification equipment.

4.8 Landscape Uses

Overall, 62 percent of the facilities reported using water for landscaping purposes. By subsector, this
included:

Hospitals: 100 percent

Hotels/Motels: 100 percent

Nursing Care Facilities: 100 percent

Schools: 95 percent

Office Buildings: 81 percent
Semiconductor/Electronic Manufacturers: 68 percent
Offices of Physicians/Dentists: 50 percent

Food Product Manufacturers: 36 percent

Grocery Stores: 32 percent
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m Wholesale Grocery Product Facilities: 30 percent
m  Fabricated Metal Product Manufacturers: 24 percent

Lower percentages of reported water use for landscaping purposes in specific subsectors is strongly
related to the higher number of establishments in these subsectors that reported the facility did not
have any landscapable areas.

Outdoor landscape water use generally provides significant opportunities for increases in water use
efficiency, particularly related to optimizing automatic irrigation systems, promoting water-efficient
plantings, and promoting recycled water for irrigation. From the conservation perception questions
on the survey form, the subsectors that provided the highest ratings on their likelihood of
participating in a “full-scale facility audit prescribing operational changes in outdoor water-using
processes and equipment” were schools and nursing care facilities. Of all possible conservation
program options, office building survey respondents rated outdoor facility audits as their top choice
for likelihood of program participation (Table 6).

4.9 Other Water Features

Overall, 10 percent of surveyed facilities reported having swimming pools, 8 percent reported
having spas, and 5 percent reported having fountains. Of course, these features were concentrated in
a few subsectors. Swimming pools were reported in hotels/motels (77 percent) and schools (23
percent). Spas were reported in hotels/motels (73 percent) and hospitals (20 percent); and fountains
were reported in hospitals (20 percent), hotels/motels (18 percent), nursing care facilities (13
percent), schools (9 percent), and office buildings (8 percent). Increases in water efficiency with these
features can be achieved through the promotion of covers for swimming pools and spas to reduce
evaporation loss and the use of recycling systems for fountains.

4.10 Pressure Regulators

Pressure regulators were reported at 13 percent of the surveyed establishments for indoor uses and
at 8 percent for outdoor uses. Average indoor water pressures at the highest available indoor fixture
ranged from 62 pounds per square inch (PSI) at hotels/motels to 73 PSI at grocery stores.

411 Other Indoor Water Uses

Twenty-one percent of the surveyed establishments reported having other indoor water uses that
were not specifically addressed in the survey form. Types of water uses reported included: fish
tanks, coffee makers, hair salons, mini-bar faucets (hotels), classroom sinks (schools), food produce
misters (grocery stores), emergency eyewashes (fabricated metal manufacturers), and exam room
sinks/faucets (physicians/dentists offices).

4.12 Summary

Planning water conservation programs often requires making specific assumptions regarding the
types of water uses and the number of fixtures/appliances at specific types of establishments (Table
C-6 of Appendix C). The data obtained from this CII Baseline Study will provide a substantial basis
for planning water conservation programs for the subsectors addressed in the study. These data may
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be used to design the implementation strategies of programs, to target programmatic activities, to
estimate potential savings, and to evaluate potential costs and benefits.8

As indicated previously, the number of employees per establishment is often considered to be a
major driver of water use (i.e., the more employees in a given establishment, the more water that
will be used). In fact, water use per employee is often used as a benchmark for water use forecasting
and for water conservation planning. Although it is recognized that employment at a given
establishment or in a given subsector is not the only driver of water use, the number of employees is
often a readily available data point upon which to standardize water use (to account for various
sizes of establishments) and calculate benchmarks. Table C-6 and Table 12 provides average
fixture/appliance counts by subsector. The end use characteristics in Table 13 further provides
calculated statistics from the site survey data for selected fixtures/appliances that measures the
number of fixtures/appliances per employee and the number of employees per fixture/appliance
(more detailed statistics are provided in Table C-7 of Appendix C). For example, if the District were
interested in pursuing a toilet replacement program for a specific subsector, it could develop target
estimates of the total number of toilets in the subsector by either: (1) multiplying the average
number of toilets per establishment by the number of establishments in the subsector or (2)
multiplying the number of toilets per employee by the number of employees in the subsector. In
Section 7.4, an analysis of the water and energy savings potential of five different fixtures and
appliances gives an example of how this data can be put to use.

TABLE 13
CALCULATED END USE CHARACTERISTICS
) Semicon- . Fab. Food Nursing | Wholesale ALL
Bt?ilfgi(;es ductor Pg?r:fig;s, Metal [Hospitals| Product ll-\;lztteellss Gsrtcz)(lz’grsy Care Grocery |[Schools| SUB-
99wt Mfg. Mfg. Facil. Facil. SECTORS
Square feetper | g1 | g7 618 [1058| 202 | 703 |1947| s66 | 378 1111 | 1433 | 793
employee
Number of toilets | ) 55 | 59 021 |030| 025 | 020 [428| 010 | 0.0 024 | 038 | o067
per employee
Number of
showers per 0.02 0.04 0.02 0.10| 0.15 0.11 4.02 | 0.03 0.31 0.11 0.32 1.16
employee
Number of
urinals per 0.08 0.07 0.09 0.12| 0.01 0.05 |0.06| 0.03 0.01 0.09 0.19 0.09
employee
Number of
faucets per 0.34 0.32 0.60 0.45]1 0.31 0.51 436 | 0.17 0.69 0.34 0.39 0.80
employee
Number of
dishwashers per | 0.05 0.01 0.09 0.04| 0.01 0.06 | 0.05 0 0.03 0.01 0.03 0.04
employee
Number of
clothes washers 0 0 0.04 0 0.01 0.07 |0.11| 0.05 0.04 0 0.01 0.07
per employee
Number of
restrooms per 0.13 0.14 0.19 0.25]| 0.24 0.18 |4.12| 0.08 0.59 0.20 0.19 0.59
employee

The data shown in Table 13 (and Table C-7) may also provide information on the frequency of use
of particular fixtures/appliances.® For example, in a subsector where there is limited use of fixtures

8 See American Water Works Association (AWWA), 1993. Evaluating Urban Water Conservation Programs: A Procedures Manual.
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beyond employees, the number of employees per fixture may provide guidance on the amount of
water used by the fixtures and thereby provide a basis for estimating potential water savings if a
conservation measure were implemented. It should be noted that the averages provided in the “All
Subsectors” column shows significant skew in the toilet, shower, faucet, and restroom end uses due
to the large number of fixtures in the hotel/ motel subsector.

As part of the on-site surveys, samples were taken of various water-using fixtures including toilets,
urinals, faucets, showers, dishwashers, clothes washers, garbage disposals, swimming pools, and
spas. Section 5 describes the characteristics of these sampled fixtures/appliances.

° This type of end use data is useful for estimating water conservation savings potential using end use models such as the IWR-

MAIN Water Demand Management Suite.
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Section 5
Measured Fixtures, Appliances and Other Water
Features

Section 4 addressed the categories or types of water use that existed at the surveyed facilities (i.e., for
what purposes was water being used) as well as the number of plumbing fixtures and appliances in
each category of use. Section 5 presents the measurements that were taken to determine specific
features of the water-using appliances and fixtures at the surveyed facilities (e.g., flush rates, flow
rates, make and model numbers, leakage characteristics, etc.). Upon completion of verbal inquires of
the survey form, the field surveyor asked to be shown around the establishment in order to collect
more detailed information on all or a subset of water-using appliances and fixtures. For sites with a
large number of fixtures and appliances, the goal was to sample 10 percent of the fixtures and
appliances at various locations in the establishment, with a limit of 10 fixtures per type. The types of
fixtures and appliances for which measurements were sought included: toilets, urinals, faucets,
showers, dishwashers, clothes washers, garbage disposals, and other water features (including
pools, spas, and fountains). The following sections detail the findings of the measurements.

5.1 Toilet Data

At each survey site, the field survey team was directed to sample about 10 percent of the available
toilets (up to a maximum of 10) and to identify selected characteristics of the sampled toilets
including type of mount, make (if available), year manufactured, flush volume, and the existence of
displacement devices and infrared devices and the observance of notable leaks. In total, 757 toilets
were sampled and further investigated. Of all the toilets tested, on only 33 percent was the age of
toilet discernable. It is suspected that older toilets were less likely to have markings of
manufacturing dates on the toilets. Flush volumes of toilets were determined either with a T-5
flushometer, through measured tank volumes, or by labeled flush volumes. Table C-8 of Appendix
C shows characteristics of the measured toilets.

The mean number of toilets per site were TABLE 14
highest at hotels/motels and hospitals (this is TYPES OF SAMPLED TOILETS
based on total survey responses and not just the o oan
sampled toilets). Three separate types of toilets . of R Flush
were sampled (see Table 14 for distribution of Toilet Type Sampled Distribution | v/61ymes
sampled toilets): gravity flush toilets, pressure- Toilets (gpf)
assisted toilets, and other types of toilets. The Gravity-Flush 414 S4.7% 2.91
other types of toilets were primarily flush valves. z;esissst:r(;e- 93 12.3% 1.84
In addition to separate tabulations of each of
these toilet types, the end of Table C-8 provides Other 250 33.0% 2.57
TOTAL 757 100.0% 2.67

summary statistics with the 3 toilet types
combined.
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5.1.1 Gravity-Flush Toilets

Across all subsectors, 97 percent of gravity-flush toilets were floor-mounted and 56 percent of tested
toilets were in private areas of the establishment. The most common make of gravity-flush toilets
was American Standard (49 percent). Where discernable, 63 percent of gravity flush toilets were
manufactured in 1990 or later, with the highest percentage of newer toilets found in hospitals and
semiconductor manufacturing facilities. Of the gravity flush toilets, the highest flow rates were
found in grocery stores (4.1 gallons per flush [gpf]), food product manufacturing facilities (3.6 gpf),
and wholesale grocery facilities (3.6 gpf) and the lowest flow rates were found in semiconductor
manufacturing facilities (2.4 gpf), as shown in Table 15. Overall, 51 percent of the measured toilets
flushed at rates of 2 gpf or less. Notable leaks in the gravity flush toilets were only found in grocery
stores (10 percent of sampled toilets). Very few toilet displacement devices were noted (1 percent of
sampled toilets) and none were found that had infrared devices.

TABLE 15
GRAVITY-FLUSH TOILET AVERAGE FLUSH RATES
) Semicon- - Fab. Food Nursing [Wholesale ALL
Bt?ilfgi(;e s ductor ngr:filsirs]s Metal |Hospitals| Product ll-\;lztteellss/ Gsrtc;cirsy Care Grocery | Schools SUB-
93 witg. Mfg. Mfg. Facil. Facil. SECTORS

g‘;?)h rate | 304 | 236 3.45 284 | 278 | 365 | 249 | 411 | 321 | 358 | 289 2.91
2 gpf or 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
less 35% 67% 14% 51% 58% 35% 67% 40% 45% 28% 27% 51%

5.1.2 Pressure-Assisted Toilets

Across all subsectors, 79 percent of pressure-assisted toilets were floor-mounted and 82 percent of
tested toilets were in common areas of the establishment. The most common make of pressure-
assisted toilets were by Sloan (53 percent). Where discernable, 89 percent of pressure-assisted toilets
were manufactured in 1990 or later, with several of the subsectors only having toilets built since
1990. Overall, the mean flush rate of pressure-assisted toilets was 1.8 gpf, substantively less than that
measured from gravity-flush toilets. The highest flush rates were found in wholesale grocery
facilities (3.5 gpf) as shown in Table 16. No notable leaks were found in the pressure-assisted toilets.
Very few toilet displacement devices were noted (5 percent of sampled toilets) and only 1 toilet was
found that had an infrared device.

TABLE 16
PRESSURE-ASSISTED TOILET AVERAGE FLUSH RATES

) Semicon- . Fab. Food Nursing [Wholesale ALL

Office Physicians . Hotels/ | Grocery
i ductor : Metal |Hospitals| Product Care Grocery | Schools SUB-

Buildings Mfg. Dentists Mfg. Mfg. Motels Stores Facil. Facil. SECTORS

fg'gf)h rate | 173 | 1.60 1.60 1.60 NA | 248 | 150 [ 160 | 160 | 353 | 175 | 184
Izeggf or 91% | 100% | 100% | 100% [ NA | 60% | 100% | 100% | 100% | 50% | 95% | 91%
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5.1.3 Other Types of Toilets

The other types of toilets were primarily flush valves. Flow rates for flush valve toilets were taken
from the markings on the flush valve itself identifying the valves’ flow rate. In some instances flow
rates were assumed, if no markings existed, based on the type and configuration of the valve.

Across all subsectors, 54 percent of the flush valve toilets were wall-mounted and 78 percent of
tested toilets were in common areas of the establishment. The most common make of toilet was
Sloan (45 percent). Ninety percent of flush valve toilets where the manufactured date was noted
were manufactured in 1990 or later. The average flush rate of these toilets, shown in Table 17, was
2.57 gpf. The highest flow rates were found in nursing care facilities (4.01 gpf) and the lowest flow
rates were found in hospitals (1.50 gpf).10 Overall, 10 percent of toilets were found having infrared
devices. A few notable leaks in these toilets were found in grocery stores (13 percent), office
buildings (7 percent) and fabricated metal manufacturing facilities.

TABLE 17
OTHER TOILET AVERAGE FLUSH RATES
) Semicon- - Fab. Food Nursing |Wholesale| ALL
Bt?ilfgi(;e s ductor PBSAE';ZS/ Metal |Hospitals| Product HM%tteellssl Gsrt%‘i;y Care Grocery | Schools SUB-
9 wmg. Mfg. Mfg. Facil. Facil. SECTORS
F'“(zgfr)ate 267 | 2.99 1.93 277 | 150 | 600 | 265 | 200 | 401 | 160 | 245 | 257
2 gpf or 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
less 44% 61% 89% 33% 67% 0% 70% 75% 0% 100% 78% 62%

5.1.4 All Toilets

The end of Table C-8 of Appendix C provides a summation and tabulation of all sampled toilets and
the measured characteristics. Across all subsectors, 77 percent of the toilets were floor-mounted and
59 percent of tested toilets were in common areas of the establishment. The most common makes of
toilets were American Standard (35 percent), Sloan (29 percent), and Kohler (16 percent). Of those
sampled toilets with a discernable age (33 percent), 71 percent were manufactured in 1990 or later,
with the highest percentage of newer toilets found in hospitals, semiconductor manufacturing
facilities, and office buildings. The mean manufactured date of toilets was 1993. Sixty percent of the
sampled toilets flushed at rates of 2.0 gpf or less, 21 percent at rates from 2 to 4 gpf and 20 percent at
rates greater than 4 gpf. The highest flow rates were found (shown in Table 18) in food product
manufacturing facilities (3.5 gpf), wholesale grocery facilities (3.3 gpf) and nursing care facilities (3.3
gpf). The lowest flow rates were found in schools (2.3 gpf) and semiconductor manufacturing
facilities (2.4 gpf). Overall 60 percent of the toilets measured had flush rates of 2 gpf or less.

Also shown on Table C-8 is a breakdown of flush volumes by age of toilet. Clearly, older toilets had
greater flush rates, with flush rates of 5.1 gpf for toilets manufactured in 1979 or earlier, 3.83 gpf for
toilets manufactured from 1980 to 1989, and 2.15 gpf for toilets manufactured in 1990 or later. Of all
sampled toilets in structures built prior to 1992, 58 percent of them flushed at rates of 2 gpf or less,
20 percent at 2 to 4 gpf and 22 percent at greater than 4 gpf. Of all sampled toilets in structures built
after 1992, 83 percent flushed at rates of 2 gpf or less, 1 percent at 2 to 4 gpf and 16 percent at greater

' The sample size of one toilet for the flush volume measurement in food product manufacturing was disregarded.
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TABLE 18
ALL MEASURED TOILETS AVERAGE FLUSH RATES
: Semicon- - Fab. Food Nursing |[Wholesale ALL
BL(JDiIf(fziliCne s ductor Pg);snl;:ilsatr;s Metal |Hospitals| Product ';A%tgls;/ C’Srt%(izrsy Care Grocery | Schools SUB-
93 g Mfg. Mfg. Facil. | Facil. SECTORS

Flushrate [ 253 [ 2.43 2.66 274 | 264 | 352 | 250 | 243 [ 327 [ 331 | 232 2.67
(gpf)

2 gpfor 55% 72% 52% 50% 59% 38% 68% 71% 40% 41% 76% 60%
less

than 4 gpf. The average toilet flush volume of toilets from buildings that were built before 1990 is
2.78 gpf while the average toilet flush volume of toilets from buildings that were built after 1990 is
2.31 gpf. Very few toilet displacement devices or toilets with infrared devices were noted. Notable
leaks in toilets were also not very frequently reported, with only grocery stores indicating that 10
percent of sampled toilets had notable leaks.

5.2 Urinal Data

At each survey site, the field survey team was directed to sample about 10 percent of available
urinals (up to a maximum of 10) and to identify selected characteristics of the sampled urinals
including flush volume, the existence of infrared devices and the observance of notable leaks. As
shown in Table C-9 of Appendix C, the existence of urinals varied greatly among the subsectors.
They were most commonly reported in office buildings (96 percent), schools (95 percent) and
semiconductor/ electronic manufacturing facilities (93 percent). Overall, the field survey team
sampled 197 urinals. Of those sites that had urinals, the mean number of fixtures was 4.5 per site,
with the greatest frequency reported at schools with an average of 14 urinals per site. Only two of
the 225 surveyed establishments reported having waterless urinals (one grocery store had two
waterless urinals, and one school had three).

Flush rates of urinals were determined either by the duration of flush, or by labeled flush volumes.
Of all sampled urinals in structures built prior to 1992, 89 percent flushed at rates of 2 gpf or less. Of
all sampled urinals in structures build after 1992, 94 percent flushed at rates of 2 gpf or less. Of the
urinals tested, the highest mean flow rate was from the wholesale grocery facilities (1.7 gpf). Across
all subsectors, the average flow rate of sampled urinals was 1.4 gpf, and 66 percent of all measured
urinals were rated 1 gpf or less (see Table 19). However, these results may be skewed by the low
number of tested urinals in selected subsectors.

TABLE 19
URINAL AVERAGE FLUSH RATES
S| Gt ("B et (o prouc | Fle! | ey | "Gore” oy serois | St
g‘;?)h rate [ 138 | 142 1.25 1.08 | 100 | 158 | 109 | 135 | 100 | 1273 | 157 1.40
llegsfor 50% | 78% | 83% | 85% | 100% | 63% | 81% | 75% | 100% | 62% | 51% | 66%

*Note: Measurements with samples less than 5.
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5.3 Faucet Data
At each survey site, the field survey team
was directed t}c,) sample about 10 pe};cent of TABLE 20
available faucets (up to a maximum of 10) FAUCET COUNTS AND AVERAGE
and to identify selected characteristics of FLOW RATES
the sampled faucets including Percent | Mean Number
1 . £ f th Faucet Tvoe of Sites of Faucets Mean Flow

type/ ocation of faucet, 'ow rates, e' yp With Per Site, If Rate (gpm)
existence of aerators and infrared devices, Fixture They Exist

d the ob f notable leaks. Tabl
and the observance of notable leaks. Table Restroom 100% 325 )28
C-10 of Appendix C shows the tabulation Faucets
of characteristics related to all types of Kitchen Faucets 77% 3.8 3.12
reported faucets. Table 20 provides a Utility Faucets 41% 3.9 3.63
summary of faucet fixture counts and Maintenance 9% 15 3.09*

: Area Faucets ' )

sampled faucet flow rates (in gallons per v

, s aboratory «
minute, gpm), across all subsectors. Utility Faucets 16% 6.0 3.09
(3.63 gpm) and kitchen faucets (3..12 gpm) ALL TYPES 257
were generally found to flow at higher * Note: represents other types of faucets.

rates than restroom faucets (2.38 gpm).

Kitchen faucets were most frequently reported in nursing care facilities (100 percent), hospitals (100
percent), and hotels/motels and schools (both at 91 percent). General cleaning faucets were most
frequently reported in nursing care facilities (73 percent), fabricated metal manufacturing facilities
(62 percent), and hospitals (60 percent). Laboratory faucets were most commonly reported in
hospitals (60 percent) and physicians/dentists offices (55 percent).

Overall, the field survey team sampled 832 faucets. Of the faucets sampled, 75 percent were
bathroom faucets, 16 percent were kitchen faucets, and 9 percent were other types of faucets. Flow
rates of faucets (shown in Table 21) were determined using measured flow bags. Forty-one percent
of the sampled faucets had flow rates of 2 gpm or less, 43 percent had rates of 2 to 3 gpm, 7 percent
had rates of 3 to 4 gpm, and 10 percent had rates greater than 4 gpm. Overall, the mean flow rate
from faucets was 2.57 gpm.

TABLE 21
FAUCET AVERAGE FLOW RATES (gpm)
. Semicon- L Fab. Food Nursing |Wholesale ALL
Bl?”fgﬁ]e s ductor PfE)yesnl;:ilsatr;s Metal [Hospitals| Product HM%tteejlsS/ GSrt?)(izrsy Care Grocery | Schools SUB-
9 mrg. Mfg. Mfg. Facil. Facil. SECTORS

Restroom | 557 | 231 2.89 324 | 246 | 228 | 215 | 220 | 243 | 265 | 193 | 238
Faucets
Kitchen 234 | 246 2.16 217 | 623 | 371 | 323 | 435 | 351 | 252 | 245 3.12
Faucets
Utility 1.75¢ | 2.95¢ | 6.00* | 420 NA | 400 | NA | 490 | 339 | 1.95* | 3.00¢ | 363
Faucets
Other NA | 2.00* 3.52 223 | NA NA | 228« | NA | 225 NA 2.28 3.09
All Faucets| 2.27 | 2.33 3.06 319 | 300 | 270 | 228 | 294 | 268 | 259 | 2.06 2.57
All faucets
2gpmor | 48% | 34% 26% 20% | 44% | 41% | 48% | 32% | 34% | 38% | 58% | 41%
less

*Note: Measurements with samples less than 5. NA: not available, no measurements taken.
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Among the subsectors, the range of mean flow rates from the sampled faucets was fairly narrow.
The highest flow rates from faucets were measured in the fabricated metal product manufacturing
facilities (3.2 gpm), hospitals (3.1) and offices of physician/dentists (3.1). The lowest flow rates from
faucets were measured in schools (2.1), office buildings (2.3) and hotels/motels (2.3).

Of all sampled faucets in structures built prior to 1992, 84 percent flowed at rates of 3 gpm or less. Of
all sampled faucets in structures built since 1992, 87 percent flowed at rates of 3 gpm or less.

A majority of faucets were found to have aerators attached ranging from 58 percent in hospitals to
97 percent in hotels/motels, with 79 percent of all sampled faucets having an aerator attached.
Infrared devices on faucets were most commonly reported in the fabricated metal product
manufacturing subsector (11 percent). Notable faucet leaks were most frequently reported in
hospitals (6 percent).

5.4 Shower Data

At each survey site, the field survey team was directed to sample about 10 percent of available
showers (up to a maximum of 10) and to identify selected characteristics of the sampled showers
including type of showerhead, flow rates, the existence of a shut-off button, and the observance of
notable leaks. Table C-11 of Appendix C shows the detailed tabulation of shower characteristics.

Overall, 37 percent of survey establishments reported having showers on-site, with a mean of 61
showers per site. The median number of showers per site was 7, which indicates that the mean was
skewed higher due to the large number of showers in hotels/motels, hospitals, and schools.

As expected, the variability of the existence of showers is high with 100 percent of hospitals,
hotels/motels and nursing care facilities reporting their existence and on the low end only 5 percent
of grocery stores reporting the existence of showers.

Overall, the field survey team sampled 203 showers. Average flow rates for showerheads shown in
Table 22 ranged from 1.7 gpm at office buildings to 3.0 gpm at hotels/motels. Twenty-one percent of
measured showers flowed at rates of 2 gpm or less. Contrary to expectations, the average shower
flow rate was higher in structures built after 1992, with a mean flow of 2.65 gpm in structures built
before 1992 and a mean flow rate of 2.85 in structures built after 1992. However, this observation
does vary by subsector.

TABLE 22
SHOWER AVERAGE FLOW RATES (gpm)
BL?I{SI?‘IZS SZT:t:(())rn_PB};sr:EisiZs l\';gtbail Hospitals P'r:(?c?fct '_I\;I%ttillss/ %’&Crzrsy ngasrl_gg @rﬂféﬁle Schools éALIJ_IB;
Mfg. Mfg. Mfg. Facil. Facil. SECTORS
gg"%)rate 172 | 274 | 250 | 176 | 238 | NA | 301 | NA | 261 NA | 292 | 276
2gpm or

67% 40% 0% 73% 52% NA 5% NA 26% NA 33% 21%

less

*Note: Measurements with samples less than 5. NA: not available, no measurements taken.

Across all subsectors, 51 percent of sampled showers were stream/spray types, while 43 percent
were atomizing, though this distribution varied substantially among the subsectors. Similarly, 72
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percent of showerheads were fixed and 27 percent were handheld, but again this distribution varied
substantially among the subsectors. Thirty percent of sampled showers had a showerhead shut-off
button, and only 5 percent of showers had any notable leak. Hotels/motels had the highest observed
percentage of showerhead shut-off buttons (40 percent) and also were the only subsector with
notable leaks on the showerheads (9 percent).

5.5 Dishwasher Data

At each survey site, the field survey team was directed to obtain characteristics of dishwashers on
site including whether the brand had the Energy Star label, the manufacturer/ make/model number,
the dishwasher type, the rinse type, and note the existence of an incoming pressure regulator.!!
Table C-12 shows the detailed tabulation of dishwasher characteristics. Across all subsectors,
dishwashers were reported at 37 percent of the surveyed sites, with an average number of 1.8
dishwashers per site, if they existed. The existence of dishwashers ranged from none at grocery
stores to 100 percent at hospitals. The average number of dishwashers per site varied from 1.0 per
site at offices of physicians/dentists, hospitals, food product manufacturers, and wholesale grocery
facilities to 2.9 per site at nursing care facilities.

Across all subsectors, 77 dishwashers were further investigated for specific characteristics. Overall,
16 percent of investigated dishwashers were clearly marked with the Energy Star label, and this
varied substantially across subsectors. Sixty different makes/models were noted during the on-site
surveys (again noting that not all model numbers were discernable or accessible). Only 5 of these 60
makes/models are listed as Energy Star-qualified dishwashers (or 5 of the 77 sampled dishwashers).
Therefore, only 6 percent of the investigated dishwashers were confirmed by make and model
numbers as meeting higher efficiency standards (as defined by the Energy Star program). As noted
previously, the EPA Energy Star program provides listings of energy-efficient dishwashers;
however, they have not focused on water efficiency as a qualifying factor. Furthermore, the Energy
Star listings appear to focus on residential-types of dishwashers rather than high capacity
dishwashers that may be used in commercial settings.

Across all subsectors, 74 percent of the investigated dishwashers had a stationary rack, while 22
percent were the commercial-type conveyor dishwashers. Fifty-six percent of the investigated
dishwashers used a water rinse, and 42 percent used a chemical rinse. Overall, 25 percent of the
dishwashers had an incoming pressure regulator. These characteristics varied significantly across
the subsectors.

5.6 Clothes Washer Data

At each survey site, the field survey team was directed to obtain characteristics of clothes washers on
site including the manufacturer/make/model number, the clothes washer type, the capacity, the

1 After completion of the initial site surveys and initial reporting of manufacturer data of dishwashers, the District indicated that it
would like to have more specific detail on the make and model number of existing dishwashers in order to determine whether the
dishwashers met current high efficiency standards. Therefore, all surveyed establishments with dishwashers were resurveyed to
confirm the appliance model number. The site visits to resurvey these appliances were not pre-scheduled with the establishment;
the surveyor appeared at the establishment and requested to look at the appropriate facilities as a follow up to the previous water
use survey. In almost all cases staff was available and willing to allow the surveyor to examine the dishwashers. In the majority of
the cases the surveyor was able to obtain the desired information; in some cases the model number was not accessible due to
the specifics of the installation, i.e., the machine was backed up against a wall or mounted on an elevated platform.
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number of cycles, and the existence of a water saving/load size selection feature.l2 Table C-13 shows
the detailed tabulation of clothes washer characteristics. Many of the subsectors reported having no
laundry facilities or clothes washers including office buildings, semiconductor/electronic
manufacturing facilities, and wholesale grocery facilities. On the high end, 100 percent of nursing
care facilities, 86 percent of hotels/motels and 80 percent of hospitals reported having laundry
facilities or clothes washers. The average number of clothes washers per site varied from 1.0 per site
at offices of physicians/dentists and food product manufacturers to 2.7 per site at nursing care
facilities.

Across all subsectors, 85 clothes washers were further investigated for specific characteristics. Fifty-
four different makes/models were noted during the investigation, where the model numbers were
discernable or accessible. Seventy-five percent of all investigated clothes washers were front-
loading, and 25 percent were top-loading. For those clothes washers where measurements could be
obtained, the average capacity of the clothes washers was 56 pounds of material and 5.1 cycles per
load. Thirty-nine percent of investigated clothes washers had water-saving/load size selection
features. These characteristics varied substantively among the subsectors, but with the exception of
hotels/motels and nursing care facilities, the number of investigated clothes washers per subsector
was small.

5.7 Garbage Disposal Data

At each survey site, the field survey team was directed to obtain characteristics of garbage disposals
on site including the manufacturer/make/model number and the disposal type.

Table C-14 shows the tabulation of characteristics of the investigated garbage disposals. Overall, 33
percent of surveyed establishments had a garbage disposal, ranging from 5 percent at grocery stores
to 87 percent at nursing care facilities. The mean number of disposals per site range from 1.0 to 6.1
disposals per site, with an average of 3.0 disposals per site where they existed.

Across all subsectors, 61 garbage disposals were further investigated for specific characteristics. The
most common make of garbage disposals was by In Sink Erator (46 percent). Ninety-two percent of
all investigated disposals were regular garbage disposals rather than the scrapper or conveyor types.

5.8 Other Water Features Data

As part of the site surveys, the field team also investigated specific characteristics of swimming
pools, spas, and fountains. As shown in Table C-15, only hotels/motels (77 percent) and schools (23
percent) reported the existence of swimming pools. Overall, 2 indoor pools and 13 outdoor pools in
the hotel/ motel subsector were investigated, and 3 outdoor pools in the school subsector were

2 As mentioned in the dishwasher discussion, after completion of the initial site surveys and initial reporting of manufacturer data of
dishwashers, the District indicated that it would like to have more specific detail on the make and model number of existing
clothes washers in order to determine whether the clothes washers met current high efficiency standards. Therefore, all surveyed
establishments with clothes washers were resurveyed to confirm the appliance model number. The site visits to resurvey these
appliances were not pre-scheduled with the establishment; the surveyor appeared at the establishment and requested to look at
the appropriate facilities as a follow up to the previous water use survey. In almost all cases staff was available and willing to
allow the surveyor to examine the clothes washers. In the majority of the cases the surveyor was able to obtain the desired
information; in some cases the model number was not accessible due to the specifics of the installation, i.e. the machine backed
up against a wall or mounted on an elevated platform.

38



Section 5
Measured Fixtures, Appliances and Other Water Features

investigated. The investigated indoor swimming pools averaged about 2,700 cubic feet, and outdoor
swimming pools averaged about 3,900 cubic feet. None of the indoor swimming pools reported
using a pool cover, and only 19 percent of outdoor pools reported using a pool cover. However, in
this case, pool covers were used by all 3 outdoor pools in the schools subsector, and by none of the
13 outdoor pools in the hotel /motel subsector. No notable leaks were reported in/around the
swimming pools.

Table C-16 show that spas/Jacuzzis were only reported at nursing care facilities (7 percent),
hospitals (20 percent) and hotels (73 percent). Hotels/motels reported an average number of 2.81
spas per site (at sites that had them). Overall, 3 indoor spas and 13 outdoor spas in the hotel /motel
subsector and 1 indoor spa in the nursing care subsector were investigated. The investigated indoor
spas averaged about 100 cubic feet, and outdoor spas averaged about 300 cubic feet. None of the
indoor spas reported using a cover, and only 13 percent of outdoor spas reported using a cover. No
notable leaks were reported in/around the spas.

As shown in Table C-17, fountains were reported at office buildings (8 percent), schools (9 percent),
nursing care facilities (13 percent), hotels/motels (18 percent) and hospitals (20 percent). Sixteen
fountains were investigated during the on-site surveys. However, of the 10 fountains in the
hotel/motel subsector, specific measurements were obtained at only one. One of the two fountains
in the nursing care facilities had a reported leak. The largest fountains were noted in the office
building subsector. On average, the capacities of the fountains were about 300 cubic feet. Fifteen of
the 16 investigated fountains reported having a recirculating system (the remaining one was noted
as don’t know).

5.9 Cooling Towers Data

Cooling towers work on the principle of evaporation. A circulating stream of water is cooled by
evaporating a portion of it. Cool water is pumped away from the cooling tower and circulated
through hot equipment (usually through a separate piping system in a heat exchanger). The
equipment is cooled, and the water from the cooling tower becomes warmer and returns to the
cooling tower. In the cooling tower, the warm water is sprayed downward, and air is blown upward
with a fan. Some of the warm water droplets evaporate into the air and evaporate. This cools the
remaining water. Table 23 shows observed characteristics of cooling towers. The cooling towers
were most frequently observed in hospitals and hotels/motels
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heat exchange

TABLE 23
COOLING TOWER PRESENCE
' Semicon- L Fab. Food Nursing | Wholesale ALL
Bglfgﬁ]es ductor Pgisr:fi'satgy Metal |[Hospitals| Product HM(:)tt?alISs Gsrt?)crgrsy Care Grocery [Schools| SUB-

9 mrg. Mfg. Mfg. Facil. Facil. SECTORS
Percentage of
facilities with 31% 36% 18% 10%| 60% 27% | 36% | 41% 0% 10% 0% 23%
cooling towers
Total Cooling
Towers 1.75 1.67 1.33 1.00| 2.00 350 |[1.25| 1.00 0.00 1.50 0.00 1.68
(average)
Types of Cooling Towers Observed
Evaporative 1.00 | 1.00 000 |0.00| 200 [ 350 |1.25| 0.00 | 0.00 200 | 000 | 172
w/blowdown
Evaporative w/
chemical 1.00 2.25 1.50 1.00| 2.00 225 [ 1.33| 1.00 0.00 0.00 0.00 1.57
treatment
Evaporative wiair| 5 | 4 o5 1.00 |12.00| 000 | 100 [100| 1.00 | 0.00 000 | 000 | 1.07
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Outdoor water use in both the residential and CII sectors can be a significant component of total
water demand. For this reason, increasing the efficiency of outdoor water use should be a target for
water conservation program efforts. Upon completion of the indoor on-site survey component, the
field survey team sought to obtain information on the outdoor areas of the facility and the irrigation
systems. Tables C-18, C-19 and C-20 of Appendix C provide reported and measured landscape and
irrigation system characteristics.

Outdoor surveys were attempted at all survey sites. It should be noted, however, thatin a
substantial number of cases, full outdoor surveys were not completed for a variety of reasons
including: lack of access, landscape contractor not available, no landscaping, no escorts/landlord not
available, shared facilities, no irrigation system, landscapers working on property, landscaping not
managed by the facility, or rainfall on the date of the survey. The primary difficulties were obtaining
information on the irrigation systems and performing catch can tests. Measurements of lot sizes and
estimates of percent landscape were sought and collected for many of the surveys conducted. In
many cases an establishment was a single tenant in a much larger complex, and determining the
amount of landscaping attributable to a specific establishment would not have been meaningful.
Single tenants in larger building complexes were especially prevalent in the semiconductor
manufacturing, fabricated metal product manufacturing, offices of physicians and dentists, and
grocery store subsectors. The grocery store and wholesale grocery subsectors often had no
landscaping at all. In some cases, the lot extents and/or landscapable area was not accessible
without an escort. If the contact was not willing to escort the surveyor around the property, then this
portion of the survey was not completed.

6.1 Landscape Characteristics

As shown in Table C-18 of Appendix C (and summarized in Table 24), for those surveyed
establishments where lot sizes could be determined, the average lot size was approximately 133,000
square feet, ranging from 34,000 square feet in food product manufacturing facilities to 314,000
square feet at schools. On average, landscapable areas represented about 12 percent of the total lot
area and irrigated landscape represented 10 percent of the total lot area (calculated, not reported,
ratios). Among the subsectors, the percentage of landscapable areas relative to total lot area ranged
from little or none (food product manufacturing, grocery stores, and wholesale grocery facilities) to
about 26 percent (schools). As shown by the maximum values of this calculation in Table C-18, there
were a few establishments that had a large percent of the lot as landscape areas (schools and office
buildings).

On average, at those sites where outdoor measurements were undertaken, 42 percent of the
landscapable area was devoted to turf (i.e., lawn) and 49 percent of the irrigated landscape was
devoted to turf (calculated, not reported, ratios). Again, among the subsectors, these characteristics
varied greatly, with higher percentages of turf relative to the landscaped area reported at schools (64
percent) and office buildings (82 percent).
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TABLE 24
LANDSCAPE CHARACTERISTICS
Semicon- Fab. Food

: . Nursing | Wholesale ALL
Office Physicians/ ) Hotels/ | Grocery
Buildings ductor Dentists Metal |Hospitals| Product Motels | Stores Care Grocery | Schools SUB-

Mfg. Mfg. Mfg. Facil. Facil. SECTORS

Percent of
facilities that
use water
for
landscaping
purposes

81% 68% 50% 24% 100% 36% 100% 32% 100% 30% 95% 62%

Average lot
size (1,000 98 98 73 61 NA 34 156 41 98 57 314 133
sq. feet)

Percent of
landscape
area/total lot
area

16% 13% 15% 8% NA 0% 8% 1% 10% 3% 26% 12%

Percent of
irrigated
landscape 16% 13% 13% 7% NA 0% 8% 1% 7% 3% 18% 10%
area/total lot
area

Percent of
turf area/
landscape
area

82% 39% 33% 59% NA 0% 22% 15% 38% 14% 64% 42%

Percent of
turf area/
irrigated
area

82% 44% 42% 71% NA 0% 23% 15% 39% 15% 97% 49%

Average
irrigated turf| 8,115 | 2,621 1,419 2,363 NA 0 4,915