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EXECUTIVE SUMMARY

_—-—W

The California Air Toxic “Hot Spots” Information and Assessment Act (AB 2588) requires
facilities whose emissions of perchloroethylene (perc) or other air toxic chemicals that
exceed certain thresholds to conduct an inventory of their emissions and, depending on
the level of emissions, to prepare and submit health risk assessments to the State.

Most small perc dry cleaners were included in a 1990 industrywide survey to quantify perc
emissions. The resulting emissions data provided the basis for AB 2588 health risk
assessments which, along with the inventories, became public information.

Facilities identified by an air poliution control district or air quality management district as
having the potential to present a “significant risk” to the public were required to develop
and implement a plan to reduce their risk below the significant level set by that district.
Under this process, only the largest perc dry cleaners were required to perform AB 2588
risk assessments. Air districts may themselves conduct industrywide emissions
inventories of perc dry cleaners that qualify as small businesses and meet other criteria.

Recognizing that vapor and liquid leaks contribute significantly to perc emissions released
to the atmosphere, the South Coast Air Quality Management District (AQMD) awarded a
contract to AVES, an Affiliate of ATC Associates Inc. (ATC) and its subcontractor, Pacific
Environmental Services, Inc. (PES) to “Develop Additional User-Friendly and Cost-
Effective Technologies to Monitor and Reduce Fugitive Emissions at Perchloroethylene
Dry Cleaners.”

The overall objectives of this project were:

e To identify and/or develop additional ways to monitor and reduce perc emissions; and

e To simplify, reduce, or eliminate costly monitoring by dry cleaner operators subject to
the State Airborne Toxic Control Measure (ATCM).

AVES/PES performed the following seven (7) tasks to achieve these objectives:

Task1 — Gathering and evaluating available leak data from local air pollution
control districts (APCDs)

o Compiling, reviewing, and analyzing inspection and enforcement data
on fugitive perc emissions; and

e Converting the existing data into a standard electronic format, using
Microsoft Excel™ to perform statistical calculations and summarizing
the results.

Results

Survey results from 110 facilities identified the five components of perc dry '
cleaning machines most likely to leak as the front loading door (55%), still
(33%), lint trap (25%), button trap (14%), and water separator (12%).

ES-1
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Task 2 -

Task 3 -

Surveying dry cleaning equipment manufacturers on design criteria
and recommended maintenance practices

e Gathering baseline data from manufacturers and other interested
parties regarding equipment/process design criteria; and

e Recommending practices for ensunng reduced perc emissions from dry
cleaning operations.

Results

Engineering studies revealed that newer dry cleaning machines have a
lower potential to release fugitive emissions. Higher quality gaskets and
improved maintenance on these newer dry cleaning machines are thought
to be responsible for this difference. Older dry cleaning machines have a
greater potential to release fugitive emissions due to normal wear, vibration
and/or lack of necessary maintenance. However, perc dry cleaning
machine operators can be effective in reducing fugitive emissions by
changing these gaskets on an annual basis.

Developing or refining emission factors and achievable leak rates,
and estimating or measuring mass emissions as a functlon of relative
perc concentrations

e Conducting a review of professional and trade publications to identify
and determine the relative merits of methodologies for estlmatmg or
measuring mass emissions;

. * Reviewing findings on various dry cleaning waste products, including

filters, clothing, still bottoms, and lint;

e Quantifying mass perc emissions from vapor leaks by enclosing a dry
cleaning machine with a temporary total enclosure and measuring
continuously the emissions from the enclosure; and

o Continuously monitoring the concentration of vapor leaks from various
components of the dry cleaning machine.

Results

The temporary total enclosure (TTE) approach proved to be a practical,
effective method for measuring fugitive emissions from the operation of a
perc dry cleaning machine. The two machines tested may reasonably be
considered to represent devices at opposite ends of a spectrum of “poor” to
“excellent” maintenance practices and emission controls. The Douglas
Square Cleaners machine had fugitive emissions of about 0.23 Ib of perc
per cleaning cycle, and approximately 5.6 Ib of perc per 1,000 Ib of clothes
cleaned. The Gordon Ranch Cleaners machine had fugitive emissions of
about 0.023 Ib of perc per cleaning cycle, and about 0.57 Ib of perc per
1,000 Ib of clothes cleaned (an emission rate of about 10 percent of that of
the Douglas Square Cleaners machine).

ES-2
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Task 4 -

Task 5 —-

A screening risk analysis provided approximate lower and upper bounds for
individual cancer risk in areas surrounding such “best” and “worst” case
facilities.

For the “best” case, the individual cancer risk:
« Does not exceed 10 in 1 million at any point outside the facility.
e Does not exceed 1 in 1 million risk beyond approximately 51 meters
(167 feet).

For the “worst” case, the individual cancer risk:
e Exceeds 10 in 1 million out to a distance of 65 meters (213 feet)
from the facility.
e Exceeds 1 in 1 million out to 305 meters (1,000 feet).

Surveying perc leak monitoring equipment, determining the likelihood
of leaks, and proposing monitoring options which ensure high
compliance levels, minimize cost, and are simple to perform

o Determining the relative likelihood of leaks in components in decreasing
order of frequency of citation for leaks;

o Evaluating monitoring equipment and monitoring needs at dry cleaners;
and

o Identifying and proposing monitoring options and solutions that are cost- '
effective and user-friendly.

Results

Halogenated hydrocarbon detectors developed for the refrigeration and air
conditioning industry are calibrated to provide a visual or audible signal for
refrigerant leaks exceeding % ounce per year. Halogen leak detectors
used with a soap solution can help to pinpoint, but not quantify, a leak
source. Quantifiable emission concentration data requires the use of a
portable direct-reading photo ionization detector (PID). However, the high
cost of the least expensive direct-reading PID (approximately $1300)
represents a substantial financial burden for many small business dry
cleaners.

Performing an engineering study of several dry cleaning machines to
determine causes of leaks, and recommending technological and
maintenance/operational solutions

o Performing an empirical engineering study of the causes of leaks in a
representative sample of perc dry cleaning equipment, and

o Developing cost-effective, user-friendly technological “fixes” to improve
the ability of dry cleaner operators to detect equipment leaks and
reduce fugitive perc emissions.

ES-3
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Results

New and tighter machine designs significantly reduce fugitive emissions.
Perc recovery is especially efficient in dry cleaning machines equipped with
spin filters or disc filtration systems. This new design results in less waste
generated, lower perc emissions during waste removal, reduced operator
exposure to perc, lower overall perc loss, and potentially lower hazardous
waste disposal costs. New marhires are equipped with a perc-drying
sensor that runs through the microprocessor and monitors perc
concentrations in the clothes. The sensor monitors perc returning from the
condenser during the drying cycle. When properly programmed, the
sensor prevents operators from short-cycling loads, with the inherent loss
of perc to the atmosphere and the exposure of operators to excess vapors.

Improving housekeeping practices is often the easiest, quickest, and least
expensive way to reduce fugitive emissions and waste. Good
housekeeping includes effective inventory control and efficient operating
procedures; properly labeling all perc and waste containers; and using
spigots, pumps and funnels when transferring perc and waste materials.

Task6 — Recommending changes to the State ATCM with respect to leak
limits, maintenance and operational practices and monitoring
requirements

e Based on observations and findings, proposing reasonable, justifiable,
cost-effective, and achievable leak limits, monitoring requirements, and
maintenance and operational practices; and

e Recorimending how proposed changes can be incorporated into the
State ATCM and implemented throughout the State of California.

Recommendations

Based on observations and findings, the following changes to the State
ATCM are proposed with respect to leak limits, operating and maintenance
practices, monitoring, report, recordkeeping, and reporting requirements:

o If the State ATCM perc leak limit concentration were increased from 25
ppm expressed as perc to 100 ppm expressed as perc’, simple sensing
instruments such as halogenated hydrocarbon detectors could be
‘modified to detect leaks exceeding this revised threshold. This change
would provide dry cleaner operators with a low-cost option to maintain
compliance with State ATCM requirements. By requiring all dry cleaner
operators to purchase and use the detectors daily to test for leaks,
manufacturers of leak detectors would be encouraged to produce leak
detectors calibrated for perc and fugitive emissions could be measured
and reduced.

! Assuming, for AQMD purposes, that associated risk levels do not exceed those specified in recently
amended AQMD Rule 1402.

ES4
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e Dry cleaning machines should be tested daily by the dry cleaning
machine operator using a halogen leak detector and soap solution to
detect perc leaks. Any perc leaks found should be repaired
immediately. Dry cleaning facilities should maintain sufficient spare
gaskets and seals on the premises for each dry cleaning machine to
repair leaks at the front loading door, still, lint trap, button trap, and
water separator. Additionally, dry cleaner operators should replace the
gaskets for the loading doors, stills, lint traps, button traps, and water
separators of their equipment on an annual basis.

e Since some hoses and tubing are not impervious to perc, rigid piping
and appropriate flex joints should be used to reduce the potential of
releasing perc into the environment. '

e |If a leak is found, the date and type of repair should be listed on a
service and repair log. If a leak cannot be repaired immediately, the
leaking component should be tagged and the date noted on a service
and repair log. Parts should be ordered within two working days of the
date when the leak was detected, and the order date should be
recorded on the service and repair log. Once the part is received, it
should be installed within five working days after receipt. If not repaired

- by the end of the 5th working day, a leaking piece of equipment should
not be operated without a leak repair extension from AQMD. Dates on
which the parts are received and the repairs completed must be
recorded on the service and repair log. Standardized logs and
checklists should be developed and implemented by perc dry cleaner
operators. These logs and checklists should be available upon request
by AQMD inspectors, and copies should be submitted to AQMD with
each facility’s annual emissions report.

e Two distinct dry cleaner personnel classifications (Dry Cleaner
Owner/Manager and Dry Cleaner Equipment Operator) and two distinct
training requirements (Environmental and Equipment) should be
established. To satisfy Environmental and Equipment requirements,
Dry Cleaner Owners/Managers and Dry Cleaner Equipment Operators
should receive environmental training from certifying
agencies/schools/individuals. Dry Cleaner Owners/Managers and Dry
Cleaner Equipment Operators should be required to complete an
annual refresher course.

ES-5
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Task7 -

Developing a streamlined, user-frlendly guidance manual for use by
dry cleaners to reduce overall perc emissions

o Compiling a streamlined, user-friendly guidance manual for use by dry
cleaners with recommendations for:

v Operating and maintaining dry cleaning and control equipment;

v Performing frequent equipment leak detection and repair;

v Storing perc solvent and perc-containing wastes;

v Handling of cartridge filters and solvent reuse; and

v' Complying with recordkeeping and reporting requirements.
Results

A streamlined, user-friendly manual is mcluded as Appendix A of this
comprehensive report.

ES-6
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1.0 DRY CLEANER PERCHLOROETHYLENE LEAKAGE DATA

Task 1 of this report focused on compiling available leak data from local APCDs by

e Compiling, reviewing, and analyzing inspection and enforcement data on fugitive perc
emissions; and

o Converting the existing data into a standard electronic format, using Microsoft Excel™
to perform statistical calculations and summarize the results.

In 1997 the CAPCOA Enforcement Managers’ ATCM Dry Cleaners Subcommittee began
examining problems associated with implementing the airborne toxic control measure
(ATCM) for perc emissions from dry cleaning. As part of that effort, several local and
regional air quality agencies assembled leak data from previous inspections, and/or
conducted special field surveys to obtain more information on frequencies and reasons for
violations of the ATCM, vapor leak concentrations, and identification of leaking
components. For Task 1, AVES/PES compiled, reviewed, and analyzed inspection data
from six of these agencies.

AVES/PES received dry cleaning equipment leak data from the six agencies listed in Table
1-1 (see following page). AVES/PES also received incomplete data from the Sacramento
Metropolitan Air Quality Management District. The only other agency contacted was the
Mojave Desert Air Quality Management District, which reported that it did not have any
information useful to this study. The types of information requested included:

e Machine manufacturer

e Machine model

e Machine type

e Machine capacity

¢ Identification of leaking component(s)

e Operating phase (e.g., wash or dry)

e Vapor concentration reading at leak point

No agency supplied all seven types of information. The types supplied by each agency
are shown in Table 1-1. All data were entered into a Microsoft Access™ database created
for this project.

1-1
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Table 1-1 Sources of Perc Dry Cleaner Fugitive Emissions Data
gmData Categories Provided - . .. .

JAPCD or AQMD

Bay Area 146
San Diego County 30
San Joaquin Valley Unified 230
Santa Barbara County 32
South Coast 6

Ventura County 10
Approximate Total 454

1.1 LEAK POINT AND DEVICE CLASSIFICATION

To analyze the fugitive emissions data, it was first necessary to define a “standard” set of
names for the dry cleaning machine components for which leaks were detected.
AVES/PES devised a classification scheme using a three-level hierarchy:

e “Primary leak point” —a major subsystem within the dry cleaning machine, such as the
still or the refrigerated condenser.

e “Secondary leak point” — an integral part of 2 primary leak point; e.g., the sight glass
on a still.

e “Tertiary leak point” — a component of a secondary leak point; e.g., the gasket on the
sight glass on the still.

Many leaks were reported for secondary or secondary and tertiary leak points only; the
major subsystem with which they were associated was unknown. Table 1-1 lists the
classification scheme used to analyze the agency data.

The agency data submittals contained a wide variety of descriptions for machine type. In
many cases, it was impossible to determine whether a particular machine had been
converted or was of original equipment manufacture. Furthermore, the types of controls
could not be determined from the information provided. AVES/PES was therefore unable
to use device type in the analyses presented in Section 4. The machine types reported
(and the abbreviations used in the Microsoft Access™ database) were as follows:

CCL Converted closed loop (no other information)
CCLF Converted closed loop, fugitive control system
CERC Converted closed loop, external refrigerated condenser
CL Closed loop (no other information)
12
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CLSC Closed loop, add-on secondary control

CNF Converted closed loop, no fugitive control

CP Converted closed loop, primary control

CPSF Closed loop, primary, secondary and fugitive control

IRC Closed loop, internal refrigerated condenser

IRCF Closed loop, internal refrigerated condenser, fugitive control system

1.2 IDENTIFICATION OF MOST IMPORTANT LEAK POINTS

Table 1-2 lists major cleaning machine components in decreasing order of the number of
reported leaks. Although no single component type predominated, the components
appeared to fall into three clusters. Those most frequently reported to leak were the still
and the loading door, which together accounted for about one-third the reported leaks. A
second group comprised the button trap, lint trap, water separator, refrigerated condenser
and filter, which included about 43 percent of the leaks. The remaining eight major
components accounted for the last 22 percent.

Major components ranked highest in reported leak frequency were not necessarily
responsible for the most emissions. For example, loading doors placed high on the list in
Table 1-2 but had relatively low VOC leak rates. The relationship between reported leak
frequency and emissions is discussed later in this section.

Table 1-2 Ranking of Major Components by Number of Leaks Reported

Major Component Sevs sl »eNumber o ##Percent { #Cumulative Percent
Still 65 17.7 17.7
Loading Door 54 14.6 32.3
Button Trap 38 104 42.7
Lint Trap 35 9.5 52.2
Water Separator 35 9.5 61.7
Refrigerated Condensor - 34 9.2 70.9
[ Filter 28 7.6 78.5
Solvent Tank or Base Tanks 19 5.2 83.7
Condenser ' 18 49 88.6
Hazardous Waste Container 14 3.8 924
Solvent Recirculating Pump 12 3.3 95.7
Drum (other than Loading Door) 7 1.9 97.6
Wastewater Container 7 1.9 99.5
Dip Tank 1 0.2 99.7
Pump 1 0.3 100.0
1-3
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Table 1-3 shows the most frequently reported leak points for the six most frequently
reported leaking major components. For example, most of the leaks associated with stills
were detected at the sight glass. Sight glasses and gaskets were very commonly cited as
leak points. Note that the same leak observation on a given major component may have
included two leak points. For example, 14 of the “sight glass” leaks on stills were for sight
glasses on the still cover. These leak points are included in Table 1-2 in both the “Cover
or Door” and “Sight Glass” columns.

Table 1-3 Important Leak Points on Major Components

Loading Door 37 ' 17
Button Trap 1 2 4 ' 2 30
Lint Trap 1 4 30
Water Separator 1 1 40
Refrigerated Condenser 2 19 4 9

1.3 LEAK CONCENTRATION DATA

Leak concentration values reported by different agencies were obtained with various
instruments. Some detectors were calibrated with isobutylerie, while others were calibrated
directly with perc. Only nonzero leak values were considered in the analysis, and readings
reported as “less than” or “more than” values (inequalities) were analyzed as equalities
(e.g., <1000 was treated as 1,000).

1.4 CHARACTERISTICS OF THE POOLED DATA SET

Reported leak concentrations varied from a few parts per million (ppm) to 10,000 ppm.
The data appeared to be distributed lognormally, with a mean and median of 95 and 100
ppm, respectively. Figure 1.1 shows the cumulative distribution of the concentrations.
Note that the horizontal scale is logarithmic.
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Percent of Leaks Lower Than Stated Value

VOC or Perc Concentration (ppm)

Figure 1.1 Cumulative Distribution of All Reported Leak Concentrations.

1.5 LEAK CONCENTRATIONS FOR MAJOR COMPONENTS

Figure 1.2 shows the cumulative leak concentration frequency distributions for each of the
major dry cleaning machine components. The median leak concentration value differed
markedly among the machine components. The lowest was for loading doors (35 ppm
expressed as perc) and the highest was for stills (600 ppm expressed as perc).

All the leaks reported for refrigerated condensers were above 100 ppm expressed as perc.
Since the cumulative distribution above 300 ppm expressed as perc followed the same
general pattern as those for the other machine components, it is likely that leaks lower
than 100 ppm expressed as perc simply were not reported for the refrigerated condensers.
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1.6 IMPLICATIONS FOR THE REST OF THE STUDY

1000

10000

y Major Machine

Although major components varied little with respect to the frequency of reported leaks,
they varied substantially with respect to median leak concentration. To determine which
components are responsible for the most fugitive emissions, however, one also needs to
know the duration of emissions from each one. For example, the loading door has the
lowest median leak concentration, but functions throughout the dry cleaning cycle. In
contrast, the still has the highest median leak concentration, but typically operates for a
relatively small fraction of the time. Careful attention was paid to the duration of activity of

each component during the Task 3 tests.

1-6-

52.16156.5205



-
e

2.0 DRY CLEANER MANUFACTURERS DESIGN AND MAINTENANCE CRITERIA

Task 2 of this report focused on surveying manufacturers on design criteria and
recommended maintenance practices. AVES/PES was tasked with:

o Gathering baseline data from manufacturers and other interested parties regarding
equipment/process design criteria; and

e Recommending practices for ensuring reduced perc emissions from dry cleaning
operations. .

Two comprehensive survey forms were prepared: one for dry cleaning equipment
manufacturers/vendors, and the other for dry cleaners. Survey participants included:

Dry cleaning equipment manufacturers and vendors;
Environmental regulatory agencies;

Dry cleaners; and

Trade associations.

2.1 SOURCES OF SURVEY

Dry cleaning equipment manufacturers and dry cleaners were contacted by phone and
mail. Some of the facilities provided verbal feedback only. With the help of the California
Cleaners Association, 170 dry cleaning facilities and 8 dry cleaning equipment
manufacturers were contacted. Thirty survey forms were completed by dry cleaner
facilities and three forms were completed by equipment manufacturers. AQMD also
conducted an independent survey of 80 facilities. '

2.2 SURVEY RESULTS
2.2.1 Dry Cleaners

Surveys solicited responses to questions regarding typical dry cleaning practices. Tables
2-1, 2-2, and 2-3 summarize survey results obtained by AVES/PES and AQMD.

2.2.2 Dry Cleaning Equipment Manufacturers

AVES/PES reviewed operational, service, and maintenance specifications for dry cleaning
machine care from the following manufacturers:

Lindus
Frigosec
Columbia
Union
Multimatic
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Three manufacturers responded to survey questions about the characteristics and
maintenance of their dry cleaning equipment. Survey results are summarized in Table 2-4.

All machines manufactured by these three vendors are microprocessor controlled and
equipped with secondary control devices. Machines are normally sold without a perc
detector to keep costs competitive. One manufacturer's machines are tested for leakage
before leaving the factory. Service specifications were based on either a calendar or cyclic
approach. Calendar service was recommended on a daily, weekly, monthly, quarterly,
biannual and/or annual basis. Cyclic service was recommended after completion of 4, 8,
50, 200, 300, 1800 and/or 3000 operating cycles. Summaries of these manufacturers’
maintenance recommendations are shown in Tables 2-5a, 2-5b, and 2-6.

Table 2-1 Ranking of Major Dry Cleaning Machine Leaking Components by Survey

ajor.Component

Loading Door 47 34% 14 29%
still 30 22% 6 12%
Lint Trap 18 13% 9 18%
Button Trap 12 9% 3 6%
Water Separator 9 6% 4 8%
Drum (Other Than Loading Door) 4 3% 1 2%
Condenser 3 2% 2 4%
Solvent Pump 3 2%

Filter 2 1% 1 2%
Discharge Vent 2 1% 2 4%
Solvent Tank 2 1%

Wastewater Container 1 1% 4 8%
Dry Sensor 1 1%

Filter Gasket 1 1%

Sludge Storage Drum 1 1%

Temperature Gauge 1 1%

Connection Valves 1 1%

Steam Line 1 1%

Refrigerated Condenser 1 2%
Lint Filter Doors ' 2 4%
TOTAL | 139 100% 49 100%

Results are from 80 facilities surveyed by AQMD; 30 facilities surveyed by AVES/PES.
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Table 2-2 Perchloroethylene Usage vs. Waste Disposal by Survey

51-100

101-200

201-300

0-20 (4)
21-50 (7)
51-100 (4)

101-150 (1)

0-20 (6)
21-50(11)
51-100 (6)
101-150(3)

151-300 (1)

0-20 (3)

21-50 (4)
51-100 (2)
101-150 (1)
151-200 (1)

=>700 (1)

0-20 (2)
21-50 (0)
51-100 (0)
101-150 (0)
151-200 (3)

=<1¢,000 (0)
10,001-20,000 (4)
20,001-30,000 (3)
30,001-40,000 (2)
>40,001 (2)

=<10,000 (3)

10,001-20,000 (0)
20,001-30,000 (2)
30,001-40,000 (5)
40,001-50,000 (3)
>50,001 (4)

=<10,000 (1)

10,001-20,000 (1)
20,001-30,000 (3)
30,001-40,000 (2)
40,001-50,000 (0)
>50,001 (5)

>200,000 (1)

oo sk
0-20(1)
21-50 (3)
51-100 (2)
101-150 (3)
151-200 (0)
=>700 (0)

0-20 (1)
21-50 (1)
51-100 (1)

101-150 (0)

0-20 (0)
21-50(6)
51-100 (1)
101-150(1)
151-300 (1)

0-20 (0)
21-50 (2)
51-100 (1)
101-150 (0)

151-200 (2)

301 -400 >600 (1 ) >200,000 (1) ’>4OO (1 )

401-500 ->600 (1) >2oo 000 (1) =>200 (1)

>200, 000 (1)

501 -600

=>300 (1)

Results are from 80 facilities surveyed by AQMD; 30 facilities surveyed by AVES/PES .
* This is the sludge volume. Data provided in pounds were converted to gallons by dividing 13.55.
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Table 2-3 Perchloroethylene Usage vs. Cartridge Filter Disposal by Survey

@AVES/PES Survey -

"Number of Times Per Year |“*Filters

“‘Number of Times Per Year

Pérchldrbethyleng B
dUsage (gallons) 4 Fiiters =
0-50 04 (1)
5-8 (8)
9-12 (1)
13-20 (0)

>21 (1)

0-4 (3)
5-8 (5)
9-12 (6)
13-20 (5)
21-24 (3)
25-30(1)

51-100

101200 .| 04(2)
5-8(1)
9-12(1)
13-20(2)
36-40(1)
41-45(1)

201-300 5-8(1)
21-24 (1)

301-600 >80 (1)

0-1 (5)
1.1-2 (4)
2.1