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EXECUTIVE SUMMARY

In the first oftwo tasks as part of an Interagency Agreement between NIOSH and OSHA, eight dry
cleaning shops with state-of-the-art controls to reduce employee exposure to perchloroethylene (Perc)
were evaluated to determine the extent of exposure and the technological feasibility of controlling
worker exposure to Perc. This work was conducted by the Engineering and Control Technology
Branch, DPSE, NIOSH. In this study, dry cleaning plants were selected and data taken to characterize
work~r exposure levels and control technology for "fourth generation" closed-loop, dry-to-dry machines
(with an integrated, in-line refrigerated condenser and a carbon absorber to recover Perc vapors during
the dry cycle); and "fifth generation" machines, having the same features as fourth generation machines
plus an internal monitor / interlock system to prevent door opening at Perc concentrations above a set
level. In task two under that agreement, described in a separate report, local exhaust ventilation was
added to a "third generation" dry-to-dry machine with refrigerated condenser to measure its
effectiveness.

Full shift time weighted average (TWA) and short duration ceiling and 15 minute Short Term Exposure
Level (STEL) Perc exposures were measured on several workers in each shop, including the operators
who were expected to have the highest exposures. Information was collected at each dry cleaning plant
regarding the equipment, controls, materials and procedures at that facility to correlate Perc
measurements with controls and equipment and also to enhance inter-facility comparisons.

Data gathered at the eight dry cleaning shops monitored indicate that in almost all instances the full
shift TWA concentration of Perc were below the 5 to 10 ppm level. Ofthe 96 charcoal tube
measurements made, only 2 were greater than 10 ppm, and these were in the one shop which .also
operated an older (3 rd generation) machine used occasionally in addition to the newer unit. The
measurements of both the TWA exposure and the short duration exposures when this 3rd generation
machine was used were higher than in all other instances.

Half the measurements of ceiling and STEL levels of Perc were below the medians of 168 ppm and 4.2
ppm, respectively. The maximum instantaneous ceiling measurement in 97 of the 106 samples was
below 1,000 ppm. The maximum STEL in 105 ofthe 106 samples was below 50 ppm, and in 99 of the
106 samples was below 25 ppm.
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I. INTRODUCTION I STATEMENT OF WORK

The Occupational Safety and Health Administration (OSHA) funded a study of

control technologies for perchloroethylene (Perc) in the dry cleaning industry to

determine the extent of exposure and to gather control and operational .

information to assist in determining technological feasibility of controlling worker

exposure to Perc. That study, conducted by the Division of Physical Sciences and

Engineering (DPSE) of the National Institute for Occupational Safety and Health

(NIOSH), was described in an interagency memorandum of agreement attached

as Appendix 1A to this document.

The study was designed to determine the extent of exposure of employees and

control technology in small and medium sized dry cleaning establishments to

provide OSHA with data to be utilized in determining technological feasibility of

controlling worker exposure to Perc. This report describes task one of the study,

inwhich dry cleaning plants were selected and data taken to characterize worker

exposure levels and control technology for "fourth generation" closed-loop,

dry-to-dry prinmachines (with an integrated, in-line refrigerated condenser and a

carbon absorber to recover Perc vapors during the dry cycle); and "fifth

generation" machines, having the same features as a fourth generation machines

plus an internal monitor I interlock system to prevent door opening at Perc

concentrations above a set level. In task two, described in a separate report, local
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exhaust ventilation was added to a "third generation" dry-to-dry machine with

refrigerated condenser to measure its effectiveness.

II. PROCEDURES

The specific goals and aims for conducting this study were discussed by OSHA

and NIOSH and outlined in a protocol prior to initiating the work. This protocol,

attached as Appendix lB, briefly described how the dry cleaning shops would be

selected, what types of data would be collected, and how that data would be

obtained. The techniques used for a) site selection, b) sampling, and c) collection

of data on equipment and controls are detailed below.

A. Selection of sites

After a review of data collected in the NIOSH dry cleaning intervention study,

consideration of available resources, and consultation with statistical staff, a plan

was developed to assess exposure of workers at eight (8) dry cleaning shops for

two days each. To facilitate this protocol, shops were selected in groups of2 or 3,

with the shops in each group geographically close to each other to facilitate travel.

Other criteria for selection were that the shops have generally only one (but no

more than two) Perc machines, that these machines be of 4th or 5th generation

design (not retrofits), that the shops be full-time operations where garments were

cleaned several hours per day, and that the owners of these shops were willing to
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participate in the study. Sites were selected by NIOSH researchers, with OSHA

approval.

It was decided to concentrate on locating 4th and 5th generation shops to

participate in this study in California and New York becauseof the rigorous state

and regional environmental regulations in these states, which encourage the

upgrade of dry cleaning equipment to newer models. Local experts on

environmental exposure to Perc were contacted in Los Angeles, San Francisco,

and New York City to assist in locating shops meeting the study criteria. The

eight shops selected, and the dry cleaning equipment used in each, are described

in Section III A below.

B. Sampling strategy and methodology

The study protocol determined two basic sampling techniques to be used in this

study to quantify exposure of workers in the selected dry cleaning shop to Perc.

The first was the use of long duration samplers to measure full shift time weighted

average (TWA) Perc concentrations. The other was the use of real time

monitoring instruments to measure peak and short term Perc concentrations.
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1. Personal and area TWA measurements

All exposed job categories in the selected shops were monitored during the

evaluation to detennine full shift time weighted average breathing zone exposures

to Perc. Samples were collected on sorbent tubes using battery powered personal

sampling pumps worn by the workers. Additional samplers were places at

selected locations throughout the shop to measure the Perc concentration at these

locations. Sampling and analysis was according to method 1003 in the NIOSH

Manual ofAnalytical Methods (copy attached as Appendix 2). Sampling trains

were calibrated on-site to the appropriate flow rates and analysis was by an

accredited contract laboratory. Sample data was recorded on a data sheet

developed for this purpose.

A separate second set of personal TWA measurements was made on selected

personnel (primarily operators) using passive "badge" samplers. This set of

measurements represents two days of sampling done concurrently with the

method 1003 sampling, plus three days of sampling done following the NIOSH

visit. The simultaneous sampling allowed for a comparison of methods and the

subsequent sampling allowed for additional infonnation regarding the distribution

of exposures. The cleaners were instructed in how to collect their own samples

using these devices, and asked to submit the samples along with a log of cleaning

activity in a pre-addressed postage paid mailer.
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2. Real-time monitoring for peak exposures

Machine operators were monitored during several exposure events using a

Photovac model 2020 photoionization detector (PID) monitor (Perkin Elmer

Photovac, Norwalk, CT) to determine breathing zone Perc concentration on a real

time basis. Exposure events are primarily unloading / loading operations, but also

included any repair, maintenance or other operation which resulted in increased

Perc exposure. The PID monitor was calibrated on-site with a commercially

procured Perc calibration gas (Scott Specialty Gas, Troy, MI), and operated

according to manufacturers instructions. These instruments included data-logging

capabilities, and were downloaded to laptop computers for data storage. Each

exposure event was monitored for the duration of that event, and for a sufficient

time prior and subsequent to establish a background concentration such that 5, 10

and 15 minute average exposures can be calculated. Sample data was recorded on

a data sheet developed for that purpose.

C. Equipment, controls, and physical facilities

Background information was collected at each dry cleaning plant regarding the

equipment, controls, materials and procedures at that facility. The purpose of this

information was to correlate Perc measurements with controls and equipment and

also to enhance inter-facility comparisons. Typical data collected included:
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• the make, model, age and repair history of all dry cleaning machines;

• a record of machine use including the number and size of loads processed by each

dry cleaning machine during the days of monitoring;

• the number of employees at each shop;

• construction of the building including size, age, and materials;

• control systems in use, including personal protective equipment as well as general

and local ventilation systems;

• any unusual occurrences during the sampling periods such as spills or leaks which

would produce unusual exposures.

D. Data analysis

Calculation of TWA exposures is based on measurements of full shift samples

although in several instances these were less than 8 hours duration due to the

nature of the work. Ceiling measurements were the recorded maximum values

measured by the continuously monitoring PID instruments and approximate the

true instantaneous maximum Perc concentration during the exposure excursion.

These real-time monitoring devices also calculated and recorded time-weighted

average Perc measurements over 15 second intervals. These 15 second average

measurements were used with the operators TWA concentration to calculate a 15
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minute STEL exposure for the machine operators according to the following

equation:

n

STEL

L
i = 1

+

60

[TWA (60 - n) ]

where PIDj = the series of 15 second average PID measurements of Perc

concentration in the operators breathing zone during the monitored exposure

excursion

n = the number of measurements of PID in the series

TWA = the operators time weighted average exposure on the day during which

the calculated STEL is determined

60 = the number of 15 second periods in 15 minutes

This procedure for calculating a STEL produces a slightly biased estimate for that

quantity in those instances where the STEL was a large portion of the TWA. This

bias was considered insignificant, however, since there was typically two orders

of magnitude difference between the TWA and STEL values.
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III.

A

TASK I RESULTS

.Description of shops

Eight dry cleaning shops using (fourth generation) dry-to-dry, closed loop dry

cleaning machines with refrigerated condensers and carbon adsorbers were

selected, as described in Section IIA above, for testing as part of this study.

These shops were given letter designations and are identified by those letters in

this paper. Data were collected regarding the physical facilities, work load,

ventilation, equipment, and other relevant parameters. Some data, such as

numbers of loads per day, are in some cases estimates since some shops kept

detailed records on the number and size of each load processed and other shops

did not. In all shops an operating cycle would require 45 minutes to an hour from

load to unload, regardless of the size of the machine. Those data are summarized

in Table IlIA 1, below, followed by a description of each shop.

In all shops the machines visually appeared to be kept clean, and general

housekeeping ranged from fair to excellent. No liquid was observed leaking from

or puddling around any machine. Perc odor was minimal to non-detectable. No

shop had personal protective equipment in use during the on-site monitoring, with

the exception of occasional glove usage, although some did have air purifying

respirators hanging at various locations.

The number of employees includes everyone from the owners and operators of the

shops (frequently the same person) to the workers at the counter who were
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sometimes in different building from the dry cleaning machines. In some cases,

these are all family members of the owner, and in all cases this includes both full

time and part time people.

All ofthe machines in the shops evaluated were relatively recent installations,

ranging from seven months to three years at the times of the on-site evaluations.

None of these units had required significant post-installation maintenance.
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SHOPF

LOS ANGELES

[PHOTOGRAPH NOT AVAILABLE]

Shop F was the first facility evaluated during this study, with on-site monitoring being
conducted on February 3 and 4, 1998, followed by independent sampling on the 5th

through the 9th
. It was in a stand-alone building, as opposed to a co-residential facility

as discussed below, of concrete block construction with a concrete floor. Shop F was
one of only two shops which operated two dry cleaning machines, the other being Shop
J, the last facility evaluated.

Shop F operated two 60 pound Renzacci Model 650 day cleaning machines, both
purchased approximately three years prior to this study. When purchased these
machines included an interlock which prevented the doors from being opened until the
perc concentration in the drum was below a set level. Due to problems encountered with
this system, however, this interlock was by-passed, in effect reverting this fifth
generation machine back to a fourth generation. A total of about 30 employees worked
two shifts at the dry cleaning production facility and at a separate wet cleaning facility a
few miles distant. Both facilities housed customer pick-up and drop-off facilities, and
garments were transferred between them depending on whether wet or dry cleaning was
required. This shop averaged 10 loads of day cleaning per machine per day.

Ambient temperatures were generally near 70°F, with humidity ranging around 50%.
There were few operable windows in the building, but a couple of large doors which
were opened to allow for natural ventilation.
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SHOPN

LOS ANGELES

The second shop evaluated was also in the Los Angeles, CA, metropolitan area and
was a stand-alone facility consisting of two buildings. The front building (on the left
in the preceding photo) functioned as the store where customers would drop off or
pick up garments to be cleaned. The back (right) building was the production facility
where the dry and wet cleaning was done. This corrugated metal production building
was approximately 55 feet by 36 feet with an 18 foot roof sloping down at a 4/12
pitch. The floor was poured concrete.

On-site monitoring at this shop was done on February 4 and 5, 1998, with passive
samples collected independently on February 10 and 11, 1998.

Shop N had one Lindus 60 pound Model S600 dry cleaning machine installed
approximately eight months prior to our sampling. This machine processed six to
eight loads per day on one shift with 11 employees in both buildings. This shop had
one other dry cleaning machine, an older 15 pound Omega, which was used
infrequently and not evaluated. Any perc emissions from this second machine would,
of course, add to the TWA exposure of the employees and would have been measured
as part of their personal exposure monitoring.

In addition to the dry cleaning machines, this shop also had four large and one small
wet laundry machines and two dryers.

On the days of monitoring the weather was mild (70° F, 50% relative humidity), and
by noon most doors and windows were open.
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SHOPL

SAN FRANCISCO

••

Shop L was the first of three shops in San Francisco, CA, monitored for this study. It
occupied the first two floors of a multi-story building contiguous with other similar
structures on the block. Regional air quality regulations regarding the control of perc
emissions have produced several dry cleaning shops in San Francisco which have vapor
barrier rooms designed to enclose the dry cleaning machines and prevent fugitive
emissions from migrating to adjacent living and working areas, so called co-located or
co-residential shops. This is one such shop. Air flow through this room was measured
at 1,000 cubic feet per minute.

The brick building is approximately 20 feet wide and 50 feet front to rear. The counter
operation and production occupy the front and rear of the first floor, respectively, and
the second floor housed the tailoring and alterations. Above this is residential space.
On-site monitoring at this shop was conducted on February 17 and 18, 1998, and
independent samples were collected from the 19th through the 21 st. During this time the
weather was cool and overcast, with rain on the 19th and 20th

, but some doors and
windows were open providing natural ventilation through the shop.

Shop L had one 35 pound Union model L353 dry cleaning machine, installed
approximately one year prior to our sampling. This shop and Shop T (discussed below)
were the smallest shops evaluated in terms of machine size, garments processed and
shop area. This machine included a door interlock on a timer. An inspector for the Bay
Area Air Quality Control District said it also had a fugitive emissions control system,
however our ventilation testing showed no detectable air flow during any door open
events. Four to five employees in this shop ran an average of 5 loads per day, working
one shift, over the two week period prior to our sampling, although on the two days of
this test they did 8 and 7 loads.
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SHOPT

SAN FRANCISCO

Shop T was the second of three San Francisco facilities monitored. Like Shop L, it is
co-located with businesses both left and right and a residence on the level above. This
shop occupies an estimated 30 feet wide by 40 feet deep space, with the front left corner
being devoted to a coin operated self-service wet laundry facility. On-site monitoring at
this shop was done on February 18 and 19,1998, followed by independent sampling on
the 20th through the 24th

•

Also like Shop L, Shop T had one Union, Model L353, 35 pound dry cleaning machine
which had been installed approximately one year prior. It employed three people who
ran an average of five loads per day. Air flow through the vapor barrier room at this
shop was measured at 1,300 cubic feet per minute when the door was open.
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SHOPG

SAN FRANCISCO

PHOTO NOT AVAILABLE

The fifth shop studied, Shop G was the only one of the three in San Francisco which was
a stand-alone as opposed to a co-located facility, and it was larger than the other two San
Francisco shops aJthough no measurement of size was made. The building was of brick
and wood construction, with a concrete floor in the production area which was a few
steps lower than the counter and storage areas. Air velocity through the vapor barrier
room was claimed by the owner to be approximately 1,700 cfm, although the ducts were
not readily accessible and no measurements were made during this study.

Shop G operated with one Permac Model P546, 45 pound, dry cleaning machine about
one year old. It employed four people and processed three loads per day during the time
of this study, although the owner claimed that this was below average due to the weather
which was rainy around the time of this study. (This relationship between rain and work
load was claimed by other shop operators during this study also.) The temperature was
cool, being generally in the 60 to 70°F range, yet a large garage door and a small door
opposite were both open at all times, creating a rapid air exchange through the
production area. The on-site monitoring was done on February 19 and 20, 1998, with
independent sampling on the 23rd through the 25th

.
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SHOPD

NEW YORK

The last three dry cleaning facilities evaluated, starting with Shop D, were in
metropolitan New York city. Shop D was a co-located facility, bordered left and right
by other businesses and situated below a residence. It was a brick veneer building
approximately 25 feet wide and 50 feet long. The basement below the shop was also
used for storage of cleaned garments as well as supplies.

Shop D employed five people and had one Realstar model RS373 45 pound dry cleaning
machine which processed an average of five loads per day. At the time of this testing it
was approximately 18 months old. This machine had no fugitive emissions control, but
the owner said that the air in the drum was circulated through a carbon adsorber and
back into the drum when the door was open.

The owner of Shop D appeared to be concerned about minimizing perc emissions and
also about providing good cleaning for garments, and to accomplish both goals he
undersized the loads, running 35 pounds in his 45 pound machine, and he ran "good
morning" cycles, designed to remove perc vapor from the drum, not only at the
beginning of the day but at any time the machine had not been used for a period of time.

Shop D was a comer building and therefore did not have as much natural ventilation as
some of the other shops which could create cross drafts with open doors and windows.
However, it did have a general area exhaust fan and three canopy hoods over specific
operations. Measurements of general ventilation indicated as much as 9,000 cfm
through the shop. with the canopy hoods exhausting from 250 and 1000 dm from above
pressing stations and 500 cfm from a spotting area near the machine.
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SHOP A

NEW YORK

Shop A, in New York, is a stand-alone plant in a two story, flat roofed, concrete block
building about 40 feet wide and 45 feet long. The ground level, with concrete floor,
houses both the counter operation and production facilities for both dry and wet
cleaning, while the second story is primarily storage. Sampling was done on April 15
and 16, 1998, on-site, followed by independent sampling done from April 17 through
April 20.

This shop operated one 80 pound Columbia Model 123 IMS dry cleaning machine
which had been installed seven months prior to this study. The nine employees typically
ran five loads per day through this machine.

General area ventilation through the shop was provided primarily by a set of double
doors in front and a single door opposite in the rear wall. This could be aided by a wall
fan in the rear or a fan in the roof, located above the dry cleaning machine. However,
during the two days of on-site testing neither of these fans operated for a significant
duration.
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SHOPJ

NEW YORK

I

The final shop evaluated with fourth generation equipment was Shop J, and like the first
shop it had two dry cleaning machines. J was a stand-alone shop in the New York
metropolitan area situated in a single story, flat roofed, concrete block building
approximately 50 feet wide by 60 feet long. On-site sampling at this shop was done on
April 16 and 17, 1998, with independent samples collected between the 20th and 22nd

.

Dry cleaning equipment was two 70 pound capacity Realstar model RS640 machines,
both installed approximately i8 months prior to the dates of this study. During that
time, both machines had the door gaskets replaced and one had a thermostat replaced.
Both machines ran an average of 12 loads per day, and a maximum of 65 pounds per
load was observed. The shop operated on one shift with a total of 25 employees.

18



B TWA data

The following tables and plot show time weighted average data collected for the duration

of a work shift by charcoal tube samples at all 8 shops. These data are arranged to show

results grouped first by shop (Tables III B 1 a through h), then by job in order of

decreasing concentration (Tables III B 2 a through d), and finally are plotted in rank order

from lowest to highest grouped by shop for all charcoal tube samples (Table III B 3 a)

and for personal charcoal tube samples (Table III B 3 b).
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Table III B 1 a

TWA PERC CONCENTRATION

SHOPF

DATE

02/03/98

02/04/98

JOB
TITLE

Operator
Presser #6
Presser #2
Area near computer station at front counter
Presser #1
Presser #4
Area / BZ level behind machine
Garment hanger

Operator
Presser #6
Area near computer station at front counter
Presser #1
Presser #4
Presser #2
Area / BZ level behind machine
Operator / sorter

PERC
CONC.
(PPM)

5.38
1.12
0.76
0.88
0.73
1.04
2.05
2.45

3.15
1.05
0.89
.1.30
0.87
0.97
0.86
1.05

Mean = 1.54
Median = 1.05
N= 16

"AREA" indicates an area rather than personal sample, collected in location indicated
"BZ" signifies breathing zone level, approx. 5' above floor
"OPERATOR" is the person most frequently operating cleaning machine
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Table III BIb

TWA PERC CONCENTRATION

SHOPN

DATE

02/04/98

02/05/98

JOB
TITLE

Washer
Area 1head high 6' in front of machines
Area 1front counter, head high
Operator
Assembler
Presser
Presser

Area 1front counter, head high
Operator
Area 1head high 6' in front of machines
Washer
Presser
Assembler
Presser

PERC
CONe.
(PPM)

2.32
2.61
0.03

12.22
1.22
1.78
1.56

0.06
16.75
5.34
2.81
1.86
1.70
1.57

Mean = 3.70
Median = 1.82
N = 14.00

"AREA" indicates an area rather than personal sample, collected in location indicated
"BZ" signifies breathing zone level, approx. 5' above floor
"OPERATOR" is the person most frequently operating cleaning machine
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Table III B 1 c

TWA PERC CONCENTRATION

SHOPL

DATE

02/17/98

02/18/98

JOB
TITLE

Operator
Counter person
Alterations person on second story
Area 1BZ level outside barrier room
Area 1BZ level inside barrier room

Operator
Alterations person on second story
Counter person
Area 1BZ level inside barrier room
Area 1BZ level outside barrier room
Operator

PERC
CONC.
(PPM)

0.68
0.04
0.10
0.14
0.52

2.09
0.06
0.22
0.66
0.18
1.07

Mean = 0.52
Median = 0.22
N = 11.00

"AREA" indicates an area rather than personal sample, collected in location indicated
"BZ" signifies breathing zone level, approx. 5' above floor
"OPERATOR" is the person most frequently operating cleaning machine
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Table III BId

TWA PERC CONCENTRATION

SHOPT

DATE

02/18/98

02/19/98

JOB
TITLE

Operator
Presser
Counter person
Area / BZ level outside barrier room
Area / BZ level inside barrier room

Operator
Counter person
Presser
Area / BZ level outside barrier room
Area / BZ level inside barrier room

PERC
CONC.
(PPM)

0.49
0.19

<0.008
0.16
0.59

0.32
0.02
0.20
0.15
0.41

Mean = 0.25
Median = 0.20
N= 10.00

"AREA" indicates an area rather than personal sample, collected in location indicated
"BZ" signifies breathing zone level, approx. 5' above floor
"OPERATOR" is the person most frequently operating cleaning machine
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Table III B I e

TWA PERC CONCENTRATION

SHOPG

DATE

02/19/98

02/20/98

JOB
TITLE

Operator
Presser
Presser
Area / BZ level inside barrier room
Area / BZ level outside barrier room

Operator
Presser
Presser
Area / BZ level inside barrier room
Area / BZ level outside barrier room

PERC
CONC.
(PPM)

0.59
0.36
0.47
0.19
0.17

0.18
0.18
0.40
0.20
0.06

Mean = 0.28
Median = 0.20
N = 10.00

"AREA" indicates an area rather than personal sample, collected in location indicated
"BZ" signifies breathing zone level, approx. 5' above floor
"OPERATOR" is the person most frequently operating cleaning machine
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Table III B 1 f

TWA PERC CONCENTRATION

SHOPD

DATE

4/14/98

4/15/98

JOB
TITLE

Operator/presser
Assembler
Area - on top of machine
Manager/operator
Area - BZ on counter
Presser
Basement, center of hanging clothe

Manager/operator
Operator/presser
Assembler
Area - on top of machine
Area - upstairs residential hallway
Presser

PERC
CONC.
(PPM)

0.73
0.38
1.47
0.73
0.17
0.69
0.35

1.49
0.63
0.55
2.66
0.07
0.73

. Mean = 0.82
Median = 0.69
N = 13.00

"AREA" indicates an area rather than personal sample, collected in location indicated
"BZ" signifies breathing zone level, approx. 5' above floor
"OPERATOR" is the person most frequently operating cleaning machine
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Table III B 1 g

TWA PERC CONCENTRATION

SHOP A

JOB PERC
DATE TITLE CONe.

(PPM)
4/15 Operator 2.28

Area-BZ midway between
machine & spotting table 1.25
Presser #1 0.38
Laundry operator 0.12
Presser #2 0.56
Head level behind counter 0.15

4/16 Operator 1.52
Presser #1 0.49
Presser #2 0.42
Wet laundry operator 0.18
Area-BZ midway between
machine & spotting table 1.01

Mean = 0.76
Median = 0.49
N= 11.00

"AREA" indicates an area rather than personal sample, collected in location indicated
"BZ" signifies breathing zone level, approx. 5' above floor .
"OPERATOR" is the person most frequently operating cleaning machine
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Table III B 1 h

TWA PERC CONCENTRATION

SHOPJ

JOB PERC
DATE TITLE CONC.

(PPM)
4/16/98 Operator 1.95

Presser #2 0.92
Assistant operator 5.29
Presser #3 1.08
Presser #1 0.53

4/17/98 Operator
Presser #2
Presser #1
Presser #3
Assistant operator
Area - on top ofmachine

2.27
0.98
0.51
0.66
3.29
2.51

Mean = 1.82
Median = 1.08
N = 11.00

"AREA" indicates an area rather than personal sample, collected in location indicated
"BZ" signifies breathing zone level, approx. 5' above floor
"OPERATOR" is the person most frequently operating cleaning machine
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JOB TITLE
Operator
Operator
Operator
Operator (assistant)
Operator (assistant)
Operator
Operator
Operator

.Operator
Operator
Operator
Operator / manager
Operator
Operator / sorter
Operator/presser
Operator / manager
Operator
Operator/presser
Operator
Operator
Operator
Operator

Table III B 2 a

TWA PERC CONCENTRATION

OPERATOR SAMPLES

SHOP
N
N
F
J
J
F
A
J
L
J
A
D
L
F
D
D
L
D
G
T
T
G

Mean =
Median =

N=

28

PERC
(PPM)
16.75
12.22
5.38
5.29
3.29
3.15
2.28
2.27
2.09
1.95
1.52
1.49
1.07
1.05
0.73
0.73
0.68
0.63
0.59
0.49
0.32
0.18

2.92
1.51
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JOB TITLE
Presser
Presser
Presser
Presser
Presser #1
Presser #6
Presser #3
Presser #6
Presser #4
Presser #2
Presser #2
Presser #2
Presser #4
Presser #2
Presser
Presser #1
Presser
Presser #3
Presser #2
Presser #1
Presser #1
Presser #1
Presser
Presser #2
Presser
Presser #1
Presser
Presser
Presser
Presser

Table III B 2 b

TWA PERC CONCENTRATION

PRESSER SAMPLES

SHOP
N
N
N
N
F
F
J
F
F
J
F
J
F
F
D
F
D
J
A
J
J
A
G
A
G
A
G
T
T
'G

Mean =

Median =
N=

29

PERC
(PPM)

1.86
1.78
1.57
1.56
1.30
1.12
1.08
1.05
1.04
0.98
0.97
0.92
0.87
0.76
0.73
0.73
0.69
0.66
0.56
0.53
0.51
0.49
0.47
0.42
0.40
0.38
0.36
0.20
0.19
0.18

0.81
0.73
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Table III B 2 c

TWA PERC CONCENTRATION

MISCELLANEOUS PERSONAL SAMPLES

JOB TITLE
Washer
Garment hanger
Washer
Assembler
Assembler
Assembler
Assembler
Counter person
Wet laundry operator
Laundry operator
Alterations person, second story
Alterations person, second story
Counter person
Counter person
Counter person

30

SHOP
N
F
N
N
N
D
D
L
A
A
L
L
L
T
T

Mean =

Median =

N=

PERC
(PPM)

2.81
2.45
2.32
1.70
1.22
0.55
0.38
0.22
0.18
0.12
0.10
0.06
0.04
0.02

<0.008

0.82
0.23
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Table III B 2 d

TWA PERC CONCENTRATION

AREA SAMPLES

JOB TITLE
Area / head high 6' in front of machines
Area / on top of machine
Area / head high 6' in front of machines
Area / on top of machine
Area / BZ level above garment traps
Area / on top of machine
Area / BZ midway between machine & spotting table
Area / BZ midway between machine & spotting table
Area near computer station at front counter
Area near computer station at front counter
Area / BZ level behind machine
Area / BZ level inside barrier room
Area / BZ level inside barrier room
Area / BZ level inside barrier room
Area / BZ level inside barrier room
Area, Basement, center of hanging clothes
Area / BZ level inside barrier room
Area / BZ level inside barrier room
Area / BZ level outside barrier room
Area / BZ on counter
Area / BZ level outside barrier room
Area / BZ level outside barrier room
Area / BZ level outside barrier room
Area / Head level behind counter
Area / BZ level outside barrier room
Area / upstairs residential hallway
Area / front counter, head high
Area / BZ level outside barrier room
Area / front counter, head high

SHOP
N
D
N
J
F
D
A
A
F
F
F
L
T
L
T
D
G
G
L
D
G
T
T
A
L
D

·N
G
N

PERC
(PPM)

5.34
2.66
2.61
2.51
2.05
1.47
1.25
1.01
0.89
0.88
0.86
0.66
0.59
0.52
0.41
0.35
0.20
0.19
0.18
0.17
0.17
0.16
0.15
0.15
0.14
0.07
0.06
0.06
0.03

Mean =

Median =

N=

31

0.89
0.41
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TABLE III B 3 a

Charcoal tube samples (personal and area) arranged in rank order, by shop
(Perc concentration in ppm)

Shop F N L T G D A J
0.73 0.03 0.04 <0.008 0.06 0.07 0.12 0.51
0.76 0.06 0.06 0.02 0.17 0.17 0.15 0.53
0.86 1.22 0.10 0.15 0.18 0.35 0.18 0.66
0.87 1.56 0.14 0.16 0.18 0.38 0.38 0.92
0.88 1.57 0.18 0.19 0.19 0.55 0.42 0.98
0.89 1.70 0.22 0.20 0.20 0.63 0.49 1.08
0.97 1.78 0.52 0.32 0.36 0.69 0.56 1.95
1.04 1.86 0.66 0.41 0.40 0.73 1.01 2.27
1.05 2.32 0.68 0.49 0.47 0.73 1.25 2.51
1.05 2.61 1.07 0.59 0.59 0.73 1.52 3.29
1.12 2.81 2.09 1.47 2.28 5.29
1.30 5.34 1.49
2.05 12.22 2.66
2.45 16.75
3.15
5.38

11ean 1.33
11edian 0.73
Geometric mean 0.63
N 96
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TABLE III B 3 b

Personal charcoal tube samples arranged in rank order, by shop
(Perc concentration in ppm)

Shop F N L T G D A J
0.73 1.22 0.04 0.01 0.18 0.38 0.12 0.51
0.76 1.56 0.06 0.02 0.18 0.55 0.18 0.53
0.87 1.57 0.10 0.19 0.36 0.63 0.38 0.66
0.97 1.70 0.22 0.20 0.40 0.69 0.42 0.92
1.04 1.78 0.68 . 0.32 0.47 0.73 0.49 0.98
1.05 1.86 1.07 0.49 0.59 0.73 0.56 1.08
1.05 2.32 2.09 0.73 1.52 1.95
1.12 2.81 1.49 2.28 2.27
1.30 12.22 3.29
2.45 16.75 5.29
3.15
5.38

11ean 1.50
11edian 0.73
Geometric 11ean 0.71
N 67
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C STEL and Ceiling data

The following plots (labeled Figures III C 3 a through p) show data collected for each of

the 8 dry cleaning shops monitored using the real-time instruments as described in

Section 2A above. These plots show the concentration ofPerc measured in real time

(designated "Maximum cone." in the plots) and also the concentration of Perc averaged

over 15 second periods (indicated as such) during short duration exposure excursions

which were expected to exceed the TWA exposure of the worker. These measurements

are plotted as a function of the time at which they were taken.

Tabulated below the plots are the ceiling and 15 minute STEL exposures for each of the

exposure excursions. The ceiling values are the maximum concentration measured by the

real time monitor during each of these exposure events. The STELs were calculated, as

described above in Section 2D, by using the series of 15 second averages from the real

time monitor and the TWA exposure of the operator for the unmonitored duration of the

15 minute period.

The table also contains a brief description of the excursion event, usually an operation

where the machine is unloaded and reloaded between runs, along with the time of day

when these measurements were made, and this data is keyed by a lettered event with

peaks on the plot. In many instances there is more than one peak on the plot associated

with an event on the table, and these are designated by an alpha-numeric on the plot.
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In the 8 shops evaluated in this task, a total of 106 sets of ceiling and STEL

measurements were made. All of these measurements were collected in the breathing

zone of the machine operator. The mean, median and range for these measurements are

shown below. The C and STEL measurements are plotted in rank order in Figures III C 1

and III C 2, respectively.

N
Mean
Median
Geo. Mean
Low
High

Ceiling
106
323 ppm
168 ppm
107 ppm

2 ppm
2000 ppm

36

STEL
106

8.5 ppm
4.2 ppm
4.8 ppm
0.2 ppm

60.0 ppm



F
ig

ur
e

II
I

C
1

P
lo

to
fC

ei
li

ng
co

nc
en

tr
at

io
n

m
ea

su
re

m
en

ts
in

ra
nk

or
de

r

20
00

18
00

-

16
00

14
00

12
00

- :E D
- e:.

10
00

-
(,

)
~ (I

)

D
-

80
0

-

60
0

-

40
0

-

20
0

-

0
- 0

20
40

60
80

10
0

R
an

k
o

rd
er

37



F
ig

ur
e

II
I

C
2

P
lo

to
fS

T
E

L
m

ea
su

re
m

en
ts

in
ra

nk
or

de
r

60 50
-

40 - :::! D
. e:.

3
0

-
e G

l
D

.

20 10 0
-, o

20
40

60

R
an

k
o

rd
er

38

80
10

0
12

0



1400

1200

1000-:E
a. 800a.-0...
CIl 600a.

400

200

a

Figure III C 3 a
STEL and CEILING MEASUREMENTS

SHOP F, DAY 1

Time

1-15 second average cone. _. - .Nlaxirrum cone. I

EVENT
A
B
C
D
E
F
G

TIME
7:55 - 8:02
9:01 - 9:09

10:05 - 10: 11
10:18 - 10:21
12:36 - 12:38
12:59 - 13:00
14:13 - 14:14

DESCRIPTION CEILING
Unload / load both machines 1300 ppm
Unload / load both machines 871
Unload / load machine 2 74
Unload / load machine 1 680
Unload / load machine 2 176
Unload / load machine 1 286
Unload / load machine 1 343
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15 MINUTE STEL
48.1 ppm
30.8

5.3
14.4
7.6

10.9
9.6
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Figure III C 3 b
STEL and CEILING MEASUREMENTS

SHOP F, DAY 2

1345 1345 1345 1345 1345 14:00 14:00
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EVENT TIME
A 13:45 -14:00

DESCRIPTION
Unload / load
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CEILING
185 ppm

15 MINUTE STEL
6.5 ppm
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Figure III C 3 c
STEL and CEILING MEASUREMENTS

SHOPN,DAY 1

~ ~ 9 ~ ~ ~ ~ ~ ~ ~ 9 ~ ~ ~ ~ ~ ~ ~ ~ 9 ~ ~ ~ ~ ~ ~ ~ ~
~~~~~~~~~~~~~~~~~~~~~~~~~~~~v ~ ~ ~ ~ ~ ~ ~ ~ ~ ~J ~ ~ ~ ~ ~ ~ ~

Time

1--15 second average cone. -. _. Maximum cone. 1

EVENT
A
B
C
D
E

. TIME
8:05 - 8:18
9:01 - 9:10

10:47 - 10:56
13:03 - 13:11
13:59 - 14:06

DESCRIPTION CEILING
Spotting, unloading, hanging 416 ppm
Unload / load Lindus 850
Unload / load Lindus 619
Unload / load Lindus 538
Unload / load Lindus, hang, 536

& clean lint trap
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15 MINUTE STEL
15.2 ppm
21.8
13.2
25.1
13.7
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Figure III C 3 d
STEL and CEILING MEASUREMENTS

SHOPN,DAY2
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Time

1--15 second average cone. _. - • Maximum cone. I

EVENT TIME DESCRIPTION CEILING 15 MINUTE STEL
A 8:24 - 8:38 Unload / load both machines 1080 ppm 60.0 ppm
B 9:20 - 9:35 Unload / load both machines 654 41.2

& sort garments
C 11:01 - 11:12 Unload / load both machines 1371 43.2

& hang garments
D 11 :42 - 11 :54 Unload / load 1537 40.2
E 12:09 - 12:13 Load Lindus 85 14.4
F 12:57 - 13:04 Unload / load Lindus 528 25.0
G 13:51 - 13:57 Unload Lindus 224 15.5
H 14:35 - 14:37 Load Lindus 1236 35.8
I 15:28 - 15:36 Unload / load both machines 200 13.9

& sort garments
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STEL and CEILING MEASUREMENTS

SHOPL,DAY 1

Time

1-15 second average conc. _. - • Maximum conc.1

EVENT
A
B
C
D
E
F
G
H

TIME
9:29 - 9:31

10:17 - 10:19
10:57 - 10:58
11 :37 - 11 :38
11 :58 - 12:00
12:40 - 12:41
13:20 - 13:21
14:01 - 14:03

DESCRIPTION
Unload / load machine
Unload / load machine
Unload / load machine
Unload machine
Load machine
Unload / load machine
Unload / load machine
Unload / load machine
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CEILING
45 ppm
27
25
59

>2000
242
210
460

15 MINUTE STEL
1.3 ppm
1.0
0.9
1.3

21.4
3.7
2.9
6.7



Figure III C 3 f
STEL and CEILING MEASUREMENTS

SHOP L, DAY 2
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Time

1--15 second average conc. - • - • Maximum conc. I

EVENT TIME DESCRIPTION CEILING 15 MINUTE STEL
A 9:14 - 9:19 Unload machine 199 ppm 1.7 ppm
B 9:29 - 9:31 Load machine 168 3.7
C 10:28 - 10:29 Unload / load machine 9 2.0
D 11:29 - 11:31 Unload / load machine 113 3.5
E 12:23 - 12:26 Unload / load machine 90 3.9
F 13:30 - 13:32 Unload / load machine 359 6.7
G 14:33 - 14:34 Hanging garments 66 2.6
H 14:42 - 14:43 Unload 34 2.0
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Figure III C 3 g
STEL and CEILING MEASUREMENTS

SHOPT, DAY 1

Time

1--15 second average cone. _. - • Maximum cone. 1

EVENT TIME DESCRIPTION CEILING 15 MINUTE STEL
A 9:28 - 9:33 Unload / load machine 168 ppm 2.4ppm
B 10:27 - 10:29 Unload / load machine 9 0.5
C 11:29 - 11:31 Unload / load machine 113 2.1
D 12:23 - 12:26 Unload / load machine 89 2.6
E 13:30 - 13:32 Unload / load machine 359 5.4
F 14:33 - 14:34 Unload machine 66 1.1
G 14:42 - 14:43 Clean lint trap 34 0.5
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Figure III C 3 h
STEL and CEILING MEASUREMENTS

SHOPT, DAY 2
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Time

1-15 second average conc. - • - • Maximum conc. I

EVENT TIME DESCRIPTION CEILING 15 MINUTE STEL
A 10:37 - 10:40 Unload / load machine 300 ppm 5.2 ppm
B 11:37 -11:39 Unload / load machine 620 5.7
C 12:24 - 12:26 Unload / load machine 263 3.8
D 13:27 - 13:29 Unload / load machine 339 7.3
E 15:26 - 15:26 Unload machine 67 0.7
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STEL and CEILING MEASUREMENTS

SHOP G, DAY 1

1_15 second everage conc. _. _ • Maximum conc. I

EVENT
A
B
C

TIME
9:59 - 10:01

10:59 - 11 :00
12:30 - 12:31

DESCRIPTION
Unload / load machine
Unload / load machine
Unload / load machine
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CEILING
142 ppm
54
50

15 MINUTE STEL
3.6 ppm
0.9
0.9
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STEL and CEILING MEASUREMENTS

SHOP G,DAY2
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Time

1__15 second average conc. -. - • Maximum conc. I

EVENT TIME DESCRIPTION CEILING 15 MINUTE STEL
A 9:20 - 9:21 Cleaning machine 2 ppm 0.2 ppm
B 10:29 - 10:31 Unload / load machine 371 10.1
C 11 :29 - 11 :33 Unload / load machine 75 1.5
D 12:23 - 12:23 Unload / load machine 128 1.4
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Figure III C 3 k
STEL and CEILING MEASUREMENTS

SHOP D, DAY 1
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Time

1-15 second average conc. _. _. Maximum conc.1

EVENT TIME DESCRIPTION CEILING 15 MINUTE STEL
A 8:33 - 8:34 Load machine 20 ppm 0.8 ppm
B 9:20 - 9:23 Unload / load machine 238 2.8
C 10:10 - 10:12 Unload / load machine 91 1.4
D 11 :01 - 11 :07 Unload / load machine 161 3.7

& clean filters and traps
E 14:47 - 14:49 Unload / load machine 106 4.0
F 15:39 - 15:41 Unload / load machine 156 3.9

& clean button trap
G 16:36 - 16:36 Unload / load machine 107 2.0
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Figure III C 3 1
STEL and CEILING MEASUREMENTS

SHOPD, DAY 2
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Time

1_15 second average conc. _. _ • Maximum conc. I

EVENT TIME DESCRIPTION CEILING 15 MINUTE STEL
•

A 7:54 -7:55 Loading machine 881 ppm 8.2 ppm
B 8:56 - 9:07 Unloading / loading machine 498 11.3

& hanging garments
C 10:10 - 10:12 Unloading / loading machine 181 2.6
D 10:29 - 10:30 Unloading / loading machine 366 3.7
E 11 :26 - 11 :29 Unloading / cleaning lint traps 67 3.8
F 15:15 - 15:16 Loading 93 2.1
G 16:05 - 16:10 Unload / load onto cart 1530 6.2
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STEL and CEILING MEASUREMENTS

SHOP A, DAY 1
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Time

1-15 second average conc. _. _. Maximum conc.1

EVENT TIME DESCRIPTION CEILING 15 MINUTE STEL
A 9:08 - 9:17 Unload I load machine, 145 ppm 5.9 ppm

clean traps & hang gannents
B 10:17 - 10:18 Unload machine 245 10.7
C 10:28 - 10:34 Load machine & hang gannents 363 9.3
D 11 :26 - 11 :28 Unload I load machine 41 2.6
E 12:28 - 12:29 Unload I load machine 246 7.8
F 13:39 - 13:42 Unload I load machine 632 19.5
G 15:08 - 15:0.9 Work with special gannents 1390 21.2
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STEL and CEILING MEASUREMENTS

SHOP A, DAY 2
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Time

1-15 second average cone. _. - • Maximum cone. I

EVENT TIME DESCRIPTION CEILING 15 MINUTE STEL
A 9:22 - 9:24 Unload / load machine 41 ppm 2.1 ppm
B 10:12 - 10:17 Unload / load machine 638 12.4
C 11:19 - 11:22 Unload machine 199 3.1
D 12:45 - 12:49 Unknown 139 6.5
E 13:45 -13 :46 Unknown 301 7.2
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Figure III C 3 0

STEL and CEILING MEASUREMENTS

SHOP J, DAY 1

600

500

400

i"
a.
e:. 300
~
GIa.

200

100

o

~~#~~AfiAA~fiA$~~~~h$~~~~P~fl
'0' '0" '0' (l)" (l)' -J "''' "," "," "," "''' "," "," "," ",' ",' ",' ",' "' ",' ...." ...." ...." ...... ...... ,,-'

Time

1-15 second average cone. - • - • Maximum cone. I

EVENT TIME DESCRIPTION CEILING 15 MINUTE STEL
A 8:11 - 8:14 Unload / load machine #1 55 ppm 3.9 ppm
B 8:31 - 8:33 Unload / load machine #2 229 6.2
C 9:12 - 9:15 Unload / load machine #1 130 5.4
D 9:28 - 9:30 Clean traps, machine #2 95 3.7
E 10:07 - 10:11 Unload / load machine #1 39 2.5
F 10:23 - 10:34 Unload / load machine #2 88 2.6

& hang garments
G 11:10 - 11:12 Unload / load machine #1 73 3.9
H 11:18-11:30 Unload / load machine #2 162 5.8

& hang garments
I 13:07 - 13:10 Clean traps, machine #2 521 6.2
J 13:45 - 13:48 Unload / load machine #1 168 2.6
K 14:05 - 14:07 Unload / load machine #2 149 4.0
L 14:37 - 14:39 Unload / load machine #1 118 4.6
M 15:27 - 15:28 Unload / load 199 5.0

(machine not specified)
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Figure III C 3 P
STEL and CEILING MEASUREMENTS

SHOP J, DAY 2

Time

1-15 second average cone. _. -- Maximum cone. I

EVENT TIME DESCRIPTION CEILING 15 MINUTE STEL
A 8:33 - 8:38 Unload / load machine 2 303 ppm 5.0 ppm

& clean traps
B 9:19-9:23 Unload / load machine 1 343 7.1
C 9:36 - 9:39 Unload / load machine 2 77 2.9
D 10:33 - 10:39 Unload / load machine 2, 1097 8.2

& inspect back ofmachine
E 10:42 - 10:43 Unload / load machine 1 71 3.4
F 11 :35 - 11 :37 Unload / load machine 2 58 3.3
G 11 :47 - 11 :49 Unload / load machine 1 85 4.3
H 13:48 - 13:50 Unrecorded events 87 4.7
I 14:05 - 14:09 Unrecorded events 38 3.1
J 14:50 - 14:52 Unrecorded events 67 3.5
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III D. Passive sampling data

In addition to the two days of personal sampling conducted by NIOSH researchers using

charcoal tubes with personal sampling pumps for TWA measurements ofPerc, a second

set ofpersonal TWA measurements was made using passive "badge" samplers (Organic

vapor samplers, SKC Inc., Eighty Four, PA). This second set of measurements consisted

of two days ofpassive sampling done concurrently with the charcoal NMAM method

1003 sampling, plus three days of subsequent sampling on selected personnel (primarily

operators) following the NIOSH visit. The concurrent sampling allowed for a

comparison of methods and the subsequent sampling allowed for additional information

regarding the distribution of exposures. The cleaners were instructed in how to collect

their own samples using these devices, and asked to submit the samples along with a log

of cleaning activity in a pre-addressed postage paid mailer.

The use of these passive sampling devices had not been previously validated for Perc

measurements in dry cleaning facilities, but this was done as part of the overall work in

this project. It was found that there was a significant correlation for these samplers with

the charcoal tube samples when collected side-by-side (CV = 0.97). Section III D 1,

below, presents the data on this charcoal tube / passive sampler comparison. The data

from the passive samplers for the 8 shops evaluated in Task 1 is then summarized in

Section III D 2, with raw data in Appendix 5A.
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III D 1.Comparison of charcoal tube and passive sampler measurements.

Data collected by sampling with the charcoal tubes and passive badges placed side-by-

side on the worker or in the areas of the dry cleaning shops indicated a coefficient of

variation of 0.967 for the 89 sets of measurements made. The linear regression statistics

for this correlation were:

N
slope
std error for coeff
R2 (correlation coef£)
F statistic
regression sum of sq.

89
1.101
0.022
0.967

2551.7
58.133

intercept (b)
std error for b
std error for y
deg of freedom
residual sum of sq.

0.003
0.024
0.151

87
1.982

A plot of the data is shown on the following page.

In effect, this comparison indicated that the passive samplers consistently produced

measurements of Perc 10% higher than the corresponding charcoal tube samplers

throughout all 8 dry cleaning shops.
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III D 2 Data from the passive samplers for the 8 shops evaluated

To be able to collect data for more than the 2 days during which NIOSH researchers were on­

site at each dry cleaning shop, passive samplers were left at each location as described above.

While the results of these passive samplers would be expected to be 10% higher than

charcoal tube samplers collected in their stead, this bias was considered acceptable in

consideration for the ability to collect the additional data.

One or two individuals were selected at each shop to wear the passive samplers for their 3

work days subsequent to the on-site monitoring. These individuals were chosen because they

were thought to have the highest exposures. Figures III D 2 a - h show the results of the 5

consecutive days of sampling, plotted by shop, for those individuals.
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IV. SUMMARY AND CONCLUSIONS

Under Task I of the Interagency Agreement regarding Perc, eight dry cleaning

shops using 4th and 5th generation equipment were evaluated to detennine the

effectiveness of the systems on those machines to control occupational exposure

ofworkers to Perc. Workers' exposure in shops in Los Angeles, San Francisco,

and New York were measured using active and passive full shift monitoring

devices and also using real-time monitors to measure short duration exposure

excursions during lead change and other events anticipated to cause increased

exposure. Information was also collected on the dry cleaning equipment used,

local and general exhaust ventilation and work load.

A. Summary of TWA measurements

Results of TWA measurements for Perc are presented in Section III B of this

report grouped by shop, by job, and also presented in rank order. Table IV I

below summarizes the mean, median and number of charcoal tube samples

collected at each shop. This table indicates a range of measurements from <0.008

ppm (the limit of detection for this analytical method) to 16.8 ppm for the 96

samples collected. The overall mean, median and geometric mean for these 96

samples was 1.33,0.73 and 0.63 ppm, respectively. The duration for most

personal samples was less than 8 hours. Observation of these workers during the

un-sampled time, however, indicated that they were either not exposed (e.g., had
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left the shop) or were not exposed to concentrations of Perc above that measured

(e.g., were not performing Perc related work).

Table IV 1
Summary Statistics for the 8 Dry Cleaning Shops Monitored

(Perc concentration in ppm)

Shop "'-F__--'N'-'--_--<:L"--_~T____:G~_ __=D~_~A'___~J

Mean 1.54 3.70 0.52 0.25 0.28 0.82 0.76 1.82
Median 1.05 1.82 0.22 0.20 0.20 0.69 0.49 1.08
Geo. Mean1.27 1.59 0.27 0.15 0.23 0.58 0.51 1.37
N 16 14 11 10 10 13 11 11

Data in Table IV 1 indicate Shop N had both a mean and median almost twice the

closest other shops. A probable cause for this was the presence of an older (3Td

generation) machine which was used periodically during the time of this study.

Because this machine was not 4th or 5th generation, short term measurements were

not made during peak excursions, but it is anticipated that this machine could

have produced the increased TWA measurements seen in Shop N.

As anticipated, the job category with the highest exposure was the machine

operator. Table IV 2 shows how these workers compared with the other

groupings selected for these samples.
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Table IV 2
Summary Statistics for Job Categories

(Perc concentration in ppm)

Job category Operator Presser Miscellaneous
Area samples

Mean 2.92 0.81 0.82
Median 1.51 0.73 0.23
Geo. Mean 1.54 0.68 0.25
N 22 30 15

The range of operator exposures was from 0.18 to 16.8 ppm.

It is interesting to note that the measurements in San Francisco were as a group

0.89
0.41
0.41

29

lower than in either of the other two cities. Table IV 3 groups samples by city for

this comparison. The obvious difference between the 3 shops sampled in San

Francisco and the other 5 shops was the use ofvapor barrier rooms in San

Francisco which enclosed the dry cleaning equipment and was vented to ambient.

However, this difference could also have been due to a selection bias. While

shops in all 3 cities were selected because they had relatively new equipment with

state-of-the-art controls to reduce workers' exposure to Perc, the individual who

assisted in the selection of the San Francisco sites was particularly knowledgeable

in the exposure levels at many dry cleaning shops in that city. He might have

been more successful in selecting shops with low levels ofPerc than in the other 2

cities.
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Table IV 3
Summary Statistics by Shop Location

(Perc concentration in ppm)

City Los Angeles San Francisco
York
Job category Operator Other Operator
Mean 7.71 1.52 0.77 0.24
Median 5.38 1.22 0.59 0.18
Geo. Mean 5.16 1.09 0.59 0.16
N 5 25 7 24

Other
2.16
1.95
1.79
9

Operator Other
0.75
0.55
0.54

26

B. Summary of real time measurements

Results of Perc measurements using the real-time PID are presented in Section III

C of this report. A total of 106 exposure events, primarily load changes, were

monitored, and C and STEL measurements were determined for each. The C

measurements ranged from 2 to >2,000 ppm (the upper limit of quantification for

the real time monitor). The STEL measurements ranged from 0.2 to 60 ppm.

These data are presented in Section III C of this report and are summarized in

Table IV 4 below.

Table IV 4
Summary of Ceiling and STEL Measurements

(Perc concentration in ppm)

N 106
Mean 323 ppm 8.5 ppm
Median 168 ppm
Geo. Mean 107 ppm
Low 2 ppm 0.2 ppm
High 2000 ppm 60.0 ppm

Ceiling
106

4.2 ppm
4.8 ppm
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C. Conclusions

Data gathered at the eight dry cleaning shops monitored as part of this project

indicate that in almost all instances the full shift TWA concentration of Perc can

be maintained below the 5 to 10 ppm level. Of the 96 charcoal tube

measurements made, only 2 were greater than 10 ppm, and these were in the one

shop which included an older (3rd generation) machine used occasionally in

addition to the newer unit. The measurements of both the TWA exposure and

also the short duration exposures when this 3rd generation machine was used were

higher than in all other instances.

Data also indicate that ceiling and STEL levels ofPerc were below the medians of

168 ppm and 4.2 ppm, respectively, in halfthe measurements. The maximum

instantaneous ceiling measurement in 97 of the 106 samples was below 1,000

ppm. The maximum 15 minute STEL in 105 of the 106 samples was below 50

ppm, and in 99 of the 106 samples was below 25 ppm.

Cut points were calculated for various percentile fractions for the long and short

duration measurements, and are presented in Table IV 5 below. These data show

that, at the 95%ile, the TWA samples were below 3.3 ppm, the C measurements

were below 1,300 ppm, and the STEL concentrations were below 36 ppm.
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Table IV 5
Cut Points for TWA, Ceiling and STEL Measurements

(Perc concentration in ppm)

TWA C STEL
50%ile (Median) 0.7 170 4
75%ile 1.5 400 10
90%ile 2.5 870 21
95%ile 3.3 1300 36
99%ile 12 1540 48
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INTERAGENCY AGREEMENT
BETWEEN

THE OCCUPATIONAL SAFETY AND HEALTH ADMINISTRATION
AND

THE NATIONAL INSTITUTE FOR OCCUPATIONAL SAFETY AND HEALTII

MEMORANDUM OF AGREEMENT

TInS MEMORANDUM SETS FORTH THE TERMS OF AGREEMENT BETWEEN
THE DEPARTMENT OF HEALTH AND HUMAN SERVICES, PUBLIC HEALTIi
SERVICE, CENTERS FOR DISEASE CONTROL, NATIONAL INSTITIITE FOR
OCCUPATIONAL SAFETY AND HEALTH AND U.S. DEPARTMENT OF LABOR,
OCCUPATIONAL SAFETY AND HEALTH ADMINISTRATION.

1. DESCRIPTION OF SERVICE:

The Occupational Safety and Health Administration has funded a study ofcontrol
technologies for perchloroethylene in the dry cleaning industry to determine the extent of
exposure, to gather control and operational infonnation, and to assist in detennining
technological feasibility ofcontrolling worker exposure to perchloroethylene (perc).

This study will detennine the extent ofexposure ofemployees and control technology in
small and medium sized dry cleaning establishments to provide OSHA data to be utilized
in detennining technological feasibility ofcontrolling worker exposure to
perchloroethylene. Plants win be selected and data taken to characterize worker exposure
levels and control technology for "fourth generation" dry cleaning machines (closed-loop,
dry-ta-dry machines, with an integrated, in-line remgerated condenser and a carbon

. absorber to recover perchloroethylene vapors during the dry cycle) and "fifth generation"
machines, having the same features as a fourth generation machine plus an internal
monitor I interlock system to prevent door opening at perc concentrations above a set
level. In addition, local exhaust ventilation will be added to a "third generation" •
dry-to-dry machine with remgerated condenser to measure its effect on employee
exposure.

Exposure and control technology data win be provided to OSHA within 10 months
following the effective date ofthis Agreement. The results ofthis study will be
summarized in a written report and raw data win be appended.

NIOSH will coordinate the study with any parallel OSHA study to assure consistency of
data and to preclude geographical overlap.

n. DURATION OF AGREEMENT

Agreement will begin upon signature through September 30, 1998.



III. ESTIMATED CO~T BY FISCAL YEAR

Estimated cost for this Agreement: FY 98:

Contract
Direct Costs: S38.095
Overhead: $1.905

Support
Direct Costs: $50.000
Overhead: S10.000

Total Costs: $100.000

IV. PAYMENT TO BE MADE TO:

National Institute for Occupational Safety and Health by OPAC system.

Billing should be sent to: Mr. Gregory Semkosk.i, Fiscal Officer. Room N-3104, U.S.
Department ofLabor (OSHA), 200 constitution Ave., N.W.• Washington, D.C. 20210

V. REIMBURSING AGENCY LOCATION CODE (TREASURY STATION
SYMBOL)

The accounting for this Agreement is: F062-8-$-SYBU-26000-2589-IAO.
Agency Location Code is: 16-01-2012. Document number: W9F80002

VI. TRAVEL

Travel under this Agreement is subject to allowances authorized in accordance with the
Federal Travel Regulations. Joint Federal Travel Regulations. and/or Foreign Service
Regulations.

VII. EQUIPMENT

Any equipment which is procured in order to provide service will be retained by the
National Institute for Occupational Safety and Health.

vm. PROJECT OFFICER

Mr. Paul Bolon (202';219-5692) for OSHA;
Mr. G. E. Burroughs for NIOSH (513-841-4275).

This Agreement may be canceled within 60 days notice. whereby both parties mutually
agree in the cancellation.

•



IX. APPROVALS:

APPROVED AND ACCEPTED.FOR THE CENTERS FOR DISEASE CONTROL
AND PREVENTION:

BY:

TITLE: Diane D. Porter, Associate Director for Management

~NlqJ
(Da e) I

APPROVED AND ACCEPTED FOR mE OCCUPATIONAL SAFETY AND
HEALTH ADMINISTRATION BY:

BY:

TITLE: Acting Director, Directorate ofPolicy
Occupational Safety and Health Administration

NOTE: If the Agreement is ofa category needing approval ofthe Public Health Service
(based on PHS General Administr~tion Manual Chapter 8-77-10) or the Department
(based on ID-IS General Administration Manual Chapter 8-77-60), this signature section
should be adapted accordingly. See the next page for format guidance. Contact the
Financial Management Office for category guidance.

NOTE: This agreement is made under the authority ofthe Economy Act of 1932 as
amended (31 U.S.C. 1535 and 1536).

Clearance:
FMO, BUdget Analyst

(Signature)
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PROTOCOL
EVALUATION OF CONTROL TECHNOLOGIES FOR

PERCHLOROETHYLENE IN DRY CLEANING FACILITIES

TASK ONE - EXPOSURE ASSESSMENT IN 4TH AND 5TH GENERATION SHOPS

PLANT SELECTION
After a review ofdata collected in the NIOSH dry cleaning intervention study,

consideration ofavailable resources, and consultation with a statistician, a plan was developed
to assess exposure ofworkers at eight (8) dry cleaning shops for two days each. To facilitate
this protocol, shops will be selected in groups of2, with the two shops in each group
geographically close to each other to facilitate travel. Other criteria for selection are that the
shops have generally only one (but no more than two) perchloroethylene machines, that these
machines be of4th or 5th generation design (not retrofits), that the shops are full-time
operations where garments are being cleaned several hours per day, and that the owners of
these shops be willing to participate in the study. Sites will be selected by NIOSH
researchers, with OSHA approval.

ENVIRONMENTAL MONITORING
A. Personal TWA measurements

All exposed job categories in the selected shops will be monitored on both days of the
evaluation to determine their eight-hour time weighted average breathing zone exposures to
perchloroethylene. Sampling and analysis will be according to method # 1003 in the NIOSH
Manual of Analytical Methods. Samples will be collected on sorbent tubes using battery
powered personal sampling pumps, calibrated on-site to the appropriate flow rates. Analysis
will be by an accredited contract laboratory. Sample data will be recorded on a data sheet
such as shown in Attachment 1.

A separate second set of personal TWA measurements will be made on selected personnel
(primarily operators) using passive "badge" samplers. This set ofmeasurements will consist
of two days of sampling done concurrently with the method 1003 sampling, plus three days of
sampling done following to the NIOSH visit. The simultaneous sampling will allow for a
comparison of methods and the subsequent sampling will allow for additional information
regarding the distribution of exposures. The cleaners will be instructed in how to collect their
own samples using these devices, and asked to submit the samples along with a log (see
Attachment 2) of cleaning activity in a pre-addressed postage paid mailer.

B. Real-time monitoring for peak exposures measurements
Machine operators will be monitored during several exposure events using a photoionization
detector (PID) monitor to determine breathing zone perchloroethylene concentration on a real
time basis. Exposure events are primarily unloading / loading operations, but could also
include any repair, maintenance or other operation which could result in increased perc
exposure. The PID monitor will be calibrated on-site with a commercially procured perc
calibration gas (or a surrogate of known proportional response), and operated according to
manufacturers instructions. These instruments include data-logging capabilities, and will be
downloaded to laptop computers for data storage. Each exposure event will be monitored for
the duration of that event, and for a sufficient time prior and subsequent to establish a
background concentration such that 5, 10 and 15 minute average exposures can be calculated.
Sample data will be recorded on a data sheet such as shown in Attachment 3.

lperclprotocol



C. Other Perc measurements
At the discretion of the industrial hygienist, additional area and/or background samples may be
taken using NMAM 1003, Pill or other techniques, if during the course ofan investigation it
is determined that such measurements would add to the usefulness of the study.

PLANT AND MACHINE INFORMATION
Background information will be collected at each dry cleaning plant regarding the

equipment, controls, materials and procedures at that facility. The purpose of this
information will be to enhance inter-facility comparisons. Typical data to be collected is
indicated on Attachment 4.

DATA TREATMENT
Subsequent to this series of plant investigations, data for each series of tests will be

tabulated. A separate report will be prepared for each of the eight facilities visited, and
transmitted to that facility and to OSHA. These and other reports from this study will be
considered for publication, and will be publicly available after deletion ofpersonal identifiers
and internal NIOSH review. Mean, median, range and variance measurements will be
calculated for each set ofmeasurements, and for groups as appropriate (e. g., for 4th

generation machines, as a function of number or size ofloads, etc.). All raw data will be
transmitted to OSHA.

TASK TWO - EFFECTIVENESS OF LOCAL EXHAUST VENTILATION ADDED TO A
TlllRD GENERATION MACHINE

PLANT SELECTION
A dry cleaning plant in the greater Cincinnati area will be sought which has an existing

third generation machine and whose ",wner is able and willing to allow the installation of a
local exhaust ventilation system on their unit. The building and machine will be evaluated to
assure adequacy of the structure to physically support this installation (e. g., adequate roof
structure and electrical service). NIOSH shall design and arrange for construction and
installation of this LEV system at no cost to the owner of the dry cleaning plant.

ENVIRONMENTAL MONITORING
The operator and other persons as deemed necessary by the industrial hygienist shall

be monitored for a minimum of3 days prior to the beginning of the LEV installation using the
techniques described in section II A and B above to determine TWA and peak exposures to
perc. This monitoring will be repeated for a minimum of3 days after the installation of the
LEV is completed and the system is operational.

PLANT AND MACHINE INFORMATION
Background information will be collected as in section III above, prior to installation,

and any changes in the facility will be documented with that installation. Data as indicated in
Attachment 3 will be collec~ed again during the post-intervention monitoring.

DATA TREATMENT'
Data treatment will be as in the first task, with a separate report being prepared for this

facility documenting changes in exposure with the change in ventilation.
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APPENDIX 2

SAMPLING AND ANALYTICAL METHOD FOR PERCHLOROETHYLENE IN AIR

(NMAM METHOD 1003, HALOGENATED HYDROCARBONS)





HYDROCARBONS, HALOGENATED 1003

Table 1 MW: Table 1 CAS: Table 1 RTEC$: Table 1

METHOD: 1003, luue 2 EYALUAnON: PARnAL INue 1: 15 February 1984
INue 2: 15 August 1994

OSHA: See TABLE 1
NIOSH: See TABLE 1
ACGIH: See TABLE 1

PROPERnES: See TABLE 2

COMPOUNDS:
(aynonyma
In Table 1)

benzyl chloride
bromoform
carbon tetrachloride
chlorobenzene

chlorobromomethane
chloroform
2"dichlorobenzene
2"dichlorobenzene

1,1<1ichloroethane
1,2<1ichloroethylene
ethylene dichloride
hexachloroethane

1,1,1·trichloroethane
tetrachloroethylene
1,1,2-trichloroethane
1,2,3-trichloropropane

SAMPUNG

SAMPLER: SOUD SOReENT TUBE TECHNIQUE:
(coconut shell charcoal, 100 mg/SO mg)

ANALYTE:
FLOW RATE: 0.Q1 to 0.2 L/min

DESORPnON:
VOL-MIN: Table 3

-MAX: Table 3 INJEcnON
VOLUME:

SHIPMENT: routine
TEMPERATURES:

I
SAMPLE\
STABILIlY: not determined CARRIER GAS:

BLANKS: 2 to 10 field blanks per set COLUMN:·

MEASUREMENT

GAS CHROMATOGRAPHY, FlO

compounds above

1 mL 082, stand 30 min

5pL

Table 4

N2 or He, 30 mL/min

Table 4; a1temates are SP·21oo, Sp­
2100 with 0.1% Carbowax 1500 or
08-1 fused silica capillary column

ACCURACY
CALlBRAnON:

RANGE:

standard solutions of analyte in CS2

Table 4
RANGE STUDIED:

BIAS:

OVERAll
PRECISION (§/T):

ACCURACY:

see EVALUATION OF METHOD [1]

see EVALUATION OF METHOD [1]

see EVALUATION OF METHOD [1]

see EVALUATION OF METHOD [1]

EsnMATED LOD:

PRECISION (A,):

0.01 mg per aample [2]

88e EVALUATION OF METHOD

APPUCABIUTY: See Table 3 for working ranges. This method can be used for simultaneous determination of two or more
aubstances suspected to be present by changing gas chromatographic conditions ~.e., temperature program). High humidity
during sampling will prevent organic vapors from being trapped efficiently on the sorbent and greatly decreases breakthrough
volume.

INTERFERENCES: None lcIen~fied. The chromatographic column or 88paration conditions may be changed to circumvent
Interferences.

OTHER METHODS: This method combines and replaces P&CAM 127 [3], S101 [4], S110 [5],8113 [6], 8114 (7], S115 [8], 8122
[9], S123 [10], 8125 [11], 8133 [12], 8134 [13], 8135 [14], 8281 [15],5314 [16], S328 [11], S335 [18], 8351 [19], and Method
1003 (dated 2/15/84).

NIOSH Manual of Analytical Methods (NMAM), Fourth Edition, 8/15/94



HYDROCARBONS, HALOGENATED: METHOD 1003, Issue 2, dated 15 August 1994 - Page 2 of 7

REAGENTS:

1. Carbon disulfide, chromatographic quality.*
2. Analyte, reagent grade.
3. Calibration stock solutions:

a. benzyl chloride, 10 mgjmL In n-heptane.
b. bromoform, 10 mgjmL In n-hexane.
c. Q-dichlorobenzene, 200 mgjmL In

acetone.
d. l2-dichlorobenzene, 300 mgjmL In

acetone.
e. hexachloroethane, 25 mgjmL In toluene.

4. Oecane, n-undecane, octane or other Internal
standards (see step 6).

5. Nitrogen or helium, purified.
6. Hydrogen, prepurified.
7. Air, filtered.

* See SPECIAL PRECAUTIONS.

EQUIPMENT:

1. Sampler: glass tube, 7 cm long,6-mm 00,
4-mm 10, flame-sealed ends with plastic caps,
containing two sections of 20j40 mesh
activated (600°C) coconut shell charcoal
(front = 100 mg; back =50 mg) separated by
a 2-mm urethane foam plug. A sllylated glass
wool plug precedes the front section and a
3-mm urethane foam plug follows the back
section. Pressure drop across the tube at 1
Ljmin airflow must be less than 3.4 kPa.
Tubes are commercially available (e.g., SKC
#226-01).

2. Personal sampling pump, 0.01 to 0.2 Ljmin,
with flexible connecting tubing.

3. Gas chromatograph, FlO, Integrator and
column (see Table 3).

4. Vials, 2-mL, glass, PTFE-Iined septum crimp
caps.

5. Volumetric flasks, 10-mL
6. Syringes, 10-pL, readable to 0.1 pL.
7. Pipet, TO, 1-mL, with pipet bulb.

SPECIAL PRECAUTIONS: Carbon disulfide is toxic and a serious fire and explosion hazard (flash point
= -30°C). Work with it only in a hood. Several of the analytes are suspect carcinogens (Table 1).
n-Heptane, n-hexane, and acetone are fire hazards.

SAMPLING:

1. Calibrate each personal sampling pump with a representative sampler In line.
2. Break the ends of the sampler immediately before sampling. Attach sampler to personal

sampling pump with flexible tubing.
3. Sample at an accurately known flow rate between 0.01 and 0.2 Ljmin for a total sample size

between the limits shown In Table 2.
4. Cap the samplers. Pack securely for shipment.

SAMPLE PREPARATION:

5. Place the front and back sorbent sections of the sampler tube In separate vials. Discard the
glass wool and foam plugs.

6. Add 1.0 mL CS2 to each vial. Cap each vial.
NOTE: A suitable Internal standard, such as decane [16], n-undecane [6,19], or octane

[9,13,17] at 0.1% (vjv) may be added at this step and step 8.
7. Allow to stand 30 min with occasional agitation.

CALIBRATION AND QUALITY CONTROL:

8. Calibrate daily with at least six working standards over the appropriate range (Table 3f
a. Add known amounts of neat analyte or calibration stock solution to CS2 In 10-mL volumetric

flasks and dilute to the mark.
b. Analyze with samples and blanks (steps 11 and 12).
c. Prepare ~libration graph (peak area vs. mg analyte).

NIOSH Manual of Analytical Methods (NMAM), Fourth Edition, 8/15/94
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HYDROCARBONS, HALOGENATED: METHOD 1003, Issue 2, dated 15 August 1994 - Page 3 of 7

9. Determine desorption efficiency (DE) at least once for each lot of charcoal used for sampling In
the range of Interest. Prepare three tubes at each of five concentrations plus three media
blanks.
a. Remove and discard back sorbent section of a media blank sampler.
b. Inject a known amount (2 to 20 pL) of pure analyte, or calibration stock solution (see

REAGENTS, 3.), directly onto front sorbent section with a microliter syringe.
c. Cap the tube. Allow to stand overnight.
d. Desorb (steps 5 through 7) and analyze together with working standards (steps 11 and 12).
e. Prepare a graph of DE vs. mg analyte recovered.

10. Analyze three quality control blind spikes and three analyst spikes to Insure that the calibration
graph and DE graph are In control.

MEASUREMENT:

11. Set gas chromatograph according to manufacturer's recommendations and to conditions given
on page 1003·1 and In Table 3. Inject sample aliquot either manually using solvent flush
technique or with autosampler.
NOTE: If peak area Is above the linear range of the working standards, dilute with CS2,

reanalyze and apply the appropriate dilution factor In calculations.
12. Measure peak area.

CALCULATIONS:

13. Determine the mass, mg (corrected for DE), of analyte found In the sample front f'Nf) and back
f'Nb) sorbent sections and In the average media blank front (Bf) and back (Bb) sorbent sections.
NOTE: If Wb > Wf/10, report breakthrough and possible sample loss.

14. Calculate concentration, C, of analyte In the air volume sampled, V (L):

c - (Wf + Wb - Bf - Bb ) ·1OS g/:I
- V • m m •

EVALUATION OF METHOD:

Laboratory testing was performed wlti"l spiked samples and generated atmospheres using SKC Lot 105
coconut shell charcoal [1]. Results were:

Range Sample .Bias Preolsion k:curacy Desorption
Compound mg/m' Size % Oierall Measurement :t% Effiolency Ref.

Benzyl chloride 2-8 10 l -8.4 0.096 0.031 25.6 0.90 @ 0.03-0.1 mg [8]
Bromoform 3-10 10 l -1.3 0.071 0.D43 14.0 0.80 @ 0.025 mg (7)
Carbon tetraohlorlde 65-299 15 L -1.6 0.092 0.037 18.0 0.96 @ 1.3-4.8 mg [16]
Chlorobenzene 183-736 10 L 0.3 0.056 0.025 11.0 0.91 @ 1.8-7.1 mg [12]
Chlorobromomethane ~2655 5L 3.4 0.061 0.051 14.0 0.94 @ 3.3..13 mg [6]
Chloroform 1ClO-416 15 L 1.3 0.057 0.047 11.6 0.97 @ '''7.4 mg [19]
2..Diohlorobenzene 150-629 3l -1.9 0.068 0.013 13.7 0.86 @ 0.5-1.9 mg [14]
2"Diohlorobenzene 183-777 3L -4.3 0.052 .0.022 12.5 0.91 @ 0.7..2.7 mg· [15]
1,1·Diohloroethane 212-838 10 L 2.6 0.057 0.011 12.4 1.01 @1,Nmg [10]
1,2-Diohloroethylene- 475-1915 3l -2.9 0.052 0.017 11.3 ·1.00 @2.4-9.5mg [5]
Ethylene diohlorlde 195-819 3L -2.0 0.079 0.012 15.7 0.96 @ 0.8-2.5 mg [9]
Hexaohloroethane 5-25 10 l -6.6 0.121 0.014 25.4 0.98 @ 0.05-0.2 mg [4]
1,1,1..Triohloroethane 904-3790 3l -0.6 0.054 0.018 10.6 0.99 @ 2.9-11 mg (17)
Tetraohloroethylene 655-27-49 3L -7.2 0.052 0.013 15.1 0.96 @ 2.1-8 mg [18]
1,1,2-Triohloroethane 26-111 10 L -9.0 0.057 0.010 17.5 0.97 @ 0.3-1.2 mg [13]
1,2,3-Triohloropropane 163-Ei29 10 L 2.1 0.068 0.027 14.2 0.95 @ 1.5-6 mg [11]

-isomer used O.e., oIs- or trans-) In evaluation unknown.

NIOSH Manual of Analytical Methods (NMAM). Fourth Edition, 8/15/94
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TABLE 1. GENERAL INFORMATION.

Compound
RTECS

Benzyl chloride·
(CeH,CH2CI); XS8925000

Bromoform
(CHBr~; PB5600000

Carbon tetrachlorideab

(CCI.); FG4900000

Chlorobenzene
(CeH,C1); CZ0175000

Chlorobromomethane
(CH2BrCI); PA5250000

Chloroformab

(CHCI~; FS9100000

o-Dichlorobenzenec

(1,2-CeH.CI~; CZ4500000

2-Dichlorobenzene&C
(1 ,4-CeH.CI~; CZ45500000

1,1-Dichloroethane
(CH3CHCI~; KID175000

1,2-Dichloroethylene
(CICH=CHCI); KV936000D

Ethylene dichlorideab

(CICH2CH2CI); KI0525000

Hexachloroethane&C
(CCl3CCI~; K14D25000

1,1.1-trichloroethane
(CH3CCI~; KJ2975000

Tetrachloroethyleneab

(CI2C=CCI~; KX3850000

1,1,2.Trichloroethanead

(C12CHCH2C1); KJ31SOOOO

1,2,3-Trichloropropane·
(CH2C1CHCICH2CI); TZ9275000

Synonyms

(chioromethyl) benzene;
cr-chlorotoluene; CAS #1ClO-44-7

tribromomethane;
CAS #75-25-2

tetrachloromethane;
CAS #56-23-5

monochlorobenzene; phenyl
chloride; CAS #108-~7

bromochloromethane;
Halon 1011; CAS #74-97·5

trichloromethane;
CAS #67-66-3

1,2-dichlorobenzene;
CAS #95-50-1

1,4-dichlorobenzene;
CAS#1~7

ethylidene chloride;
CAS #75-34-3

acetylene dichloride;
1,2-dichloroethene;
CAS #540-59-0

1,2-dichloroethane;
CAS #107.Q6-2

perchloroethane;
CAS #67-72-1

methyl chloroform;
CAS #71-55-6

perchloroethylene;
CAS #127-18-4

vinyl trichloride;
CAS #79-00-5

allyl trichloride;
glycerol trichlorohydrln;
CAS #96-18-4

OSHAfNIOSH/ACGIH (ppm)

1/C 1.0/1

0.5 (skin)/0.5 (skin)/0.5 (skin)

10, C 25/STEL 2 (1 h)/5 (skin)

75/-/10

200/200/200

C 5O/STEL 2/10

5O/C 50/25 (skin); STEL 50

75/1.7 (LOO)/75, STEL 110

100/100/100

2OO/'JOO/'JOO

50, C 100/1, STEL 2/10

1 (skln)/1/1 (skin)

350/C 350/350, STEL.450

100, C 'JOO, P 300/0.4 (Loa)/
25, STEL 100

10 (skln)/10 (skIn)/10 (skin)

50/10 (skln)/10 (skin)

·Suspect carcinogen {20,21.22]; bGroup I Pesticide; cGroup II Pesticide; clGroup III Pesticide

NIOSH Manual of Analytical Methods (NMAM), Fourth Edition, 8/15/94
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TABLE 2. PHYSICAL PROPERTIES

Compound MW. mg/m3

RTECS = 1 ppm Synonyms Properties
@,NTP

Benzyl chloride 126,58 5,17 (chloromethyl) benzene; liquid; BP 179 DC; MP -48 to -43 DC;
(CeHeCH2CI) -ehlorotoluene d 1.100 @2O DC; flash pt, 67 DC

Bromoform 252.75 10,33 tribromomethane liquid, d 2.887; BP 148 DC; nonflammable
(CHBr3)

Carbon tetrachloride 153.84 6.29 tetrachloromethane Jiquld; d 1.585; BP 76.7 DC; FP -23.0 DC; VP
(CCI.) 91.3 mm @ 20 DC; vapor density (air • 1) 5.3

Chlorobenzene 112.56 4.60 monochlorobenzene; liquid: d 1.105 @ 25 DC; BP 131.6 DC; MP
(CeHeCI) phenyl chlorlde -45 DC; flash pt. 29.4 DC (CC)

Chlorobromomethane 129.39 5.29 bromochloromethane; liquid; d 1.93 @2O DC; BP 68 DC; MP -88
(CH2BrCI) Halon 1011 DC; nonflammable

Chloroform 119.39 4.88 trichloromethane liquid, d 1.485 @ 20 DC; BP 61.2 DC;
(CHCI3) FP -63.5 DC

Q-Dichlorobenzene 147.00 6.Q1 1,2~ichlorobenzene liquid; d 1.284; BP 172 to 179 DC; FP -17 DC;
(1,2·CeH.CI2) flash pt. 65.5 DC

~Dichlorobenzene 147.00 6.Q1 1,~ichlorobenzene aolid crystals; d 1.458; BP 173.7 DC;
(1,4-CeH.CI~ MP 53 DC; aublimes: flash pt. 65.5 DC

1,1·Dichloroethane 98.95 4.05 ethylidene chloride liquid, d 1.174 @ 20 DC; BP 57 to 59 DC;
(CH3CHCI~ FP -98 DC

1,2·Dichloroethylene 96.94 3.96 acetylene dichloride; liquid; transisomer; d 1.257; BP 47 to 49 DC;
(CICH=CHCI) 1,2~ichloroethene MP -57DC; cis-isomer: d 1.282: BP 58 to

60 DC; flash pt. 3.9 DC; FP -80 DC

Ethylene dichloride 98.96 4.05 1,2~ichloroethane liquid; d 1.2554 @2O DC; BP 83.5 DC; FP
(CICH2CH2CI) -35.5 DC; flash pt. 13 DC; explosive limits In

air 6 to 16%

Hexachloroethane 236.74 9.56 perchloroethane aolid; d 2.091; MP 185 DC; BP sublimes at
(CCI3CCI3) 187 DC .

1,1,1-trichloroethane 133.42 5.45 methyl chloroform liquid; d 1.325: BP 75 DC; FP -30.4 DC;
(CH3CCI,) nonflammable

Tetrachloroethylene 165.83 6.78 perchloroethylene liquid; d 1.625 @2O DC; BP 121 DC;
(CI2CaCCI~ FP -22.4 DC

1,1,2-Trichloroethane 133.41 5.45 vinyl trichlorlde liquid; d 1.4432 @2O DC; BP 113.7 DC;
(Cl2CHCH2CI) FP -36.4 DC; VP 19 mm Hg @ 20 DC

1,2,3-Trichloropropane 147.43 6.03 allyl trichloride; liquid; d 1.3888 @ 20 DC; BP 156.2 DC;
(CH2CICHCICH2CI) glycerol trichlorohydrln FP -15 DC; flash pt. 82.2 DC (OC)

NIOSH Manual of Analytical Methods (NMAM), Fourth Edition, 8/15/94
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TABLE 3. SAMPUNG UMITS.

Compound Air Sample Volume (Ll Working Range, ppm,
Min Max Target at Max Sample Volume

Benzyl chloride 6@1ppm 50 10 0.6 to 5.8
Bromoform ~ @0.5ppm 70 10 0.2 to 4
Carbon tetrachloride 3@ 10 ppm 150 15 2to105
Chlorobenzene 1.5@75ppm 040 10 10 to 430
Chlorobromomethane 0.5@2OOppm 8 5 18 to 450
Chloroform 1 @50ppm 50 15 2to190
2-Oichlorobenzene 1 @50ppm 60 3 16to11oo
Q-Oichlorobenzene 1 @75ppm 10 3 27 to 330
1.1-Oichloroethane 0.5@ 100 ppm 15 10 ~to 250
1,2-Oichloroethylene 0.2@2OOppm 5 3 16 to 560
Ethylene dichloride 1 @50ppm 50 3 16 to 1320
Hexachloroethane 3@1 ppm 70 10 0.3 to 8.3
1,1,1-Trichloroethane 0.1 @35Oppm 8 3 18 to 1450
Tetrachloroethylene 0.2@ 100 ppm 040 3 9 to 1900
1,1,2-Trichloroethane 2@ 10 ppm 60 10 1.8 to 64
1.2,3-Trichloropropane 0.6@50ppm 60 10 3 to 310

TABLE 4. MEASUREMENT PARAMETERS.

Temp. COCl
Compound Column* Column/Injector/Detector Range (mg per sample)

Benzyl chloride A 160/170/210 0.02 to 0.15

(
Bromoform A 130/170/210 0.02 to 0.15
Carbon tetrachloride B 60/155/200 0.2 to 7
Chlorobenzene A 105/190/250 0.4 to 10
Chlorobromomethane A 80/170/210 0.5 to 15
Chloroform B 75/155/200 0.4 to 11
2-Oichlorobenzene C 140/225/250 0.1 to 3
Q-Dichlorobenzene A 140/225/275 0.2 to 4
1,1-Oichloroethane A 50/100/175 0.4 to 12
1,2·Oichloroethylene A 60/170/210 0.2 to 7
Ethylene dichloride C 70/225/250 0.1 to 4
Hexachloroethane 0 110/170/210 0.02 to 0.3
1,1,1·Trichloroethane C 70/225/250 0.6 to 17
Tetrachloroethylene C 90/225/250 0.4 to 12
1.1,2·Trichloroethane C 70/250/225 0.05 to 2
1,2,3-Trichloropropane E 160/180/230 0.3 to 9..
*A. 3 m x 3-mm 00 stainless steel, 10% SP·1000 on 80/100 mesh Chromosorb WHP.
B • 6 m x 3-mm 00, otherwise same as A.
C • 3 m x 3-mm 00 stainless steel, 10% OV·101 on 100/120 mesh Chromosorb WHP.
o • 3 m x~m 00 glass, 3% SP·2250 on 80/100 mesh Chromosorb WHP.
E • 3 m x 3-mm 00 stainless steel, 10% FFAP on 80/100 mesh Chromosorb WHP.

NIOSH Manual of Analytical Methods (NMAM), Fourth edition, 8/15/94
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APPENDIX4A

ANALYTICAL LABORATORY REPORTS

FOR ANALYSIS OF CHARCOAL TUBE SAMPLES





ANALYTICAL REPORT

SUBMITTED TO:

SUBMITTED BY:

REFERENCE DATA:

Analysis of:

---••
DAT&~

CHEM
I A I 0 I A TO. I I S. INC.

A SORE~SO:\ COMPM,lY

Ed Burroughs

Young Hee Yoon

Perchloroethylene

March 11, 1998

RE: Seq. 8903-CA
Gas Chromatography

Identification No.:

Sample Type:

ECTE 97-403

Charcoal Tube

Sa.mple (s) : 78 Analyses: 78

DataChem Laboratory No.: 98N01777 through 98N018S4

The charcoal tube samples were analyzed by gas chromatography according to
M\~~ 4th edition method 1003 with modifications identified with an asterisk
(*) •

Desorption Process:

Gas Chromatograph:

Column: *

Oven Condition:*

30 minutes in 1.0 milliliter of carbon
disulfide containing 0.5 pL/rnL hexane as
an internal standard.

Hewlett-Packard Model S890IIA equipped
with a flame ionization detector.

30m x 0.32mrn fused silica capillary coated
internally with 0.5 pm of DB-wax.

40°C for 8 minutes and then up to 100°C for
2 minutes at a rate of 20°C per minute

Media standards were used for quantitation. *

The LOD and LOQ are tabulated below:

Analyte
Perchloroethylene

LOD (mg/sample)
0.002

LOO (mg/sample)
0.008

CJ:\CJ~:\!\TJLABORATOR)

.;:-:"', Gl('ndal~·~llhl\:-': 1\ •.,,":

Cm.:inr,z!; Oni •., ·F·:';:·?~"-

NOVATO OFFICE

]] ~n~:) Cl1'TTla COurt

~O\ilt(" Cd::IC')"'lUa Y4~-I~

oS j ~ H7"·~·r~l. f A\ 41 ~·~~~-94!)~

CORPORATE OFFICE
SALT LAKE CIH LABORATORY

900 \\'E"~t Le\"oy DriYf

5alt Lake Cit)", Ltah f'.lJ:3-:~7

801-2b~·77(l0.FAX 601-268-9992

BALTIMORE OFFICE

10 Juhet lane: 203

Balomore, Maryland 21236-1220

410·529·5675. FAX 410-529·5355

RICHLA:\D OFFICE

313 \\'eIJ>lan Wa)"

IOchland, \\a<Ju~f1on 99352-11 16

50'1·943-5'.5~, FAX 50-;·943·5<54



The reported values have not been field blank corrected.

The results are tabulated on the following pagels).

?¢o=tee~ltsn

deaL -
, Don Wickman

Section Manager
Industrial Hygiene
Organic Chemistry



Date __'_3) \\\TI>
Laboratory Group Name 98N-0039-01
Agency Identification Number 8903-CA
Project Name ....E""CT...Bw.:-::.;;:9u7.=-:::r.4J,L03.;L- _

-
DATA~

CHEM
lAB 0 RAT 0 R I E 5

A Soren.on Company

NIOSH
Attention: Burroughs, Ed
4676 Columbia Parkway
Cincinnati, OH 45226

ANALYTICAL REPORT
HIOSH
Form ARF-AL
Page 1 of 5
Part 1 of 1
03119813453441

FAX
Telephone (513) 841-4275

sampling Collection and Shipment
Sampling Site DryCln1ng Shps-LA-SF Date of Collection

Date Samples Received at Laboratory~Ha~r~c~h~0~4~,~1~9~98~------------

Analysis
Method of Analysis u..NML:.I,jAo.LM"'--"1..w0~O~3 _

Date(s) of AnalysisMarch 07, 1998 - Harch 08, 1998

Analytical Results

0 •... .-t
o l: a.
.-t.e
.c.-tlll
U >0 •.. .c,
• .., CI
o.ClE

1.7

CT 0.41

CT 0.26

98N01780 CT 0.27

98N01781 CT 0.25

98N01782 CT 0.36

98N01783 CT 0.57

98N017U CT 0.71

98N01785 CT 1.1

12 98N01786 CT O.tO

13 98N01787 CT 0.32

U 98N01788 CT O.H

1'15 98N01789 CT 0.30
t See comment on la.t page. **ND Parameter not detected above LOD. ( )

NR Parameter not reque.ted.

, La ator)' Supervlaora Don Wickman
960 West LeVoy Drive / Salt Lake City, Utah 84123-2547
Phone (801) 266-7700 Web Page: www.datachem.com
FAX (801) 268-9992 E-mail: lab@datachem.com



Date __"3_' \\\ct{
Laboratory Group Name g8N-0039-01

­... -

DATA~
CHEM
LAB 0 RAT 0 R I E 5

A Sorenson Company

Analytical Results

ANALYTICAL REPORT Form ARF-BL
Page 2 of
Part 1 of
03109814271208

5
1

0 •.. lIool
OI:Q.
oolllE
.cool.
U >0 •.. .c,
II" til
lllClE

,16 9BN01790 CT 0.34

717 9BN01791 CT 0.27

1"18 9BN01792 CT 0.32

I!'-BLANR 9BN01793 CT ND

IF-BLANR 9BN01794 CT ND

1N1 9BN01795 CT 0.65

1N2 9BN01796 CT 0.74

1N3 9BN01797 CT 0.009B

N4 9BN0179B CT 3.3

N5 9BN01799 CT 0.33

N6 9BN01800 CT o.n
N7 9BN01801 CT 0.42

Nll 9BN01B02 CT 0.021

N12 9BN01B03 CT 2.9

N13 98N01804 CT 1.8

N14 98N01805 CT 0.97

1N15 9BN01B06 CT 0.63

1N16 9BN01807 CT 0.55

1N17 9BN0180B CT 0.52

IN-BL-l-1"B 9BN01809 CT ND

IN-BL-2-1"B 9BN01810 CT ND

Ll 9BN01Bll CT 0.16

L2 9BNOl812 CT (0.006)

1L3 9BN01813 CT 0.022

L4 9BN01814 CT 0.027

L5 9BN01815 CT 0.10

L6 9BNOl816 CT 0.24

L7 9BNOl817 CT 0.014

LB 9BNOl81B CT 0.03B

L9 9BN01819 CT '0.16

t See comment on last page.
ND Parameter not detected. above LOD.

*. See comment on last page.
( ) Parameter between LOD and LOg.

960 West LeVoy Drive / salt Lake City, Utah 84123-2547 / (801) 266-7700
FAX (801) 268-9992



Date __3'\\\~~
Laboratory Group Name 98N-0039-01

--
DATA~

CHEM
lAB 0 RAT 0 R I E 5

A Sorenaon Company

Analytical Results

ANALYTICAL REPORT Form ARF-BL
Page 3 of
Part 1 of
03109814271208

5
1

0 •.. e,.f
01:0.
,.fee
.&:,.f.
u "" •.. .&:,

et~~

L10 98N01820 C'1' O.OU

Lll 98N01821 C'1' 0.15

L-JlL-l-FJI 98N01822 C'1' ND

L-FJI (2/18 )FEI 98N01823 C'1' ND

'1'1 98N01824 C'1' 0.13

'1'2 98N0182S C'1' 0.050

'1'3 98N01826 C'1' ND

'1'4 98N01827 C'1' 0.046

rrs 98N01828 C'1' 0.16

rr6 98N01829 C'1' 0.10

'1'7 98N01830 C'1' (0.003)

TB 98N01831 C'1' 0.060

'1'9 98N01832 C'1' 0.046

'1'10 98N01833 C'1' 0.13

'1'-JlL-l-FB 98N01834 C'1' ND

'1'-BLAm-FB 98N0183S C'1' ND

01 98N01836 C'1' 0.069

02 98N01837 C'1' 0.059

03 98N01838 C'1' 0.071 ..
04 98N01839 C'1' 0.020

OS 98N01840 C'1' 0.025

06 98N018U CT ND

07 98N01842 CT 0.030

08 98N01843 C'1' 0.032

G9 98N018U CT 0.070

G10 98NOl84S C'1' 0.034

loll 98N01846 C'1' 0.0088

Io-JlL-FB 98N01847 C'1' ND

IHPl 98N01848 C'1' 0.81

IHP2 98N01849 C'1' 0.88
t See comment on last page.

ND Parameter not detected. above LOD.
** See comment on laat page.

( ) Parameter betw.en LOD end LOg.

960 West LeVey Drive / Salt Lake City, Utah 84123-2547 / (801) 266-7700
FAX (801) 268-9992



Date __O-lJ \\ \"t~
Laboratory Group Name 98N-0039-01

-
DATA~

CHEM
LABORATORIES

A Sorenson Company

Analytical Results

98N018S1

98N018S2

98N018S3

CT

CT

CT

ANALYTICAL

0.084

0.10

0.042

REPORT Form ARF-BL
Page 4 of
Part 1 of
03109814271208

5
1

t See comment on la.t page.
NO Parameter not detectea.above LOD.

•• See comment on la.t page.
( ) Parameter between LOD and LOg.

960 West LeVoy Drive / Salt Lake City, Utah 84123-2547 / (801) 266-7700
FAX (801) 268-9992



Date __0---1....\\..::..:.\~...,)"..:t~J( _
Laboratory Group Name 98N-0039-01

--
DATA-­

CHEM
lAB 0 RAT 0 R I E S

A Soren.on Company

ANALYTICAL REPORT Form ARF-C
Page 5 of
03119811381265

5

General set COIIIDents

NMAM 4th edition method 1003 was modified as follows:
Use of capillary column.
Oven conditions and carrier gas flow rate were modified to achieve separation
of the compounds.
Use of media standards.

960 West LeVay Drive / Salt Lake City, Utah 84123-2547 / (801) 266-7700
FAX (801) 268-9992



Identification No.:

ANALYTICAL REPORT

SUBHITTED TO:

SUBHITTED BY:

REFERENCE DATA:

Analysis of:

Sa!r.ple Type:

5ample(s) : 41

~­.--
DATN--;­

CHEM
1 A • 0 • A TO. I I S, I N C.

A SORE-:SO-: CO~IT'A~Y

Ed Burroughs

Young Hee Yoon

Perchloroethylene

ECTB-97-403

~
.~

AnalysEs: 41

May 08, 1998

RE: Seq. 8903-CC
Gas Chromatography

DataChem Laboratory No.: 98N03372 through 98N03413 except 98N03392

The charcoal tube samples were analyzed by gas chromatography according to
NV~ 4th edition method 1003 with modifications identified with an asterisk
(* ) •

Desorption Process:

Gas Chromatograph:

Colurnn:*

Oven Conditions:*

30 minutes in 1.0 milliliter of carbon
disulfide containing 0.8 ~L/rnL n-hexane as
an internal standard.

Hewlett-Packard Model S890A equipped with a
flame icnization detector.

30m x 0.32rnm fused silica capillary coated
internally with 1.0 ~ of DB-Sms.

40°C for 8.5 minutes and then up to 70°C for 2
minutes at a rate of 5°C per minute.

Media standards were used for quantitation. *

CI,\C',\,\ATILABORA10R) ~O\'A10 OFFICE

:\C'·,.ah.... Cab,"'mJ.~ C:~~,~5

.;:~ ~":~·~';-1 FA\'~j~·~~;'·~';I:"~

CORPORATE OFFICE
SALT LAKE cln LABORATORY

9~) \\'E'~t Le\'oy Orin·

Sal, La•• C,ly. Dah f><lZ"·Z>l7

f..C!1-2~t>-';"iOQ. FAX f\Q)·26f'.·999:

BALTIMORE OFFICE

10Juh., Lan. =:0"

Baltimore, Maryland 21:!3t-·l~O

41(\-SZ9·567S, FAX 41(\-5:9·535;

RICHLA'\D OFFICE

313 \\'elhian \\a:.

Richland, '\'a~hm~0:1 ~:~:~11il

509·943·5555 FAX 5(l9·943·5654



The LaD and LOQ are tabulated below:

Analyte

Perchloroethylene

LOP (rna!sarnple)

0.002

LaO (rng/sample)

0.007

The reported values have not been field blank corrected.

The results are tabulated on the following page(s).

dc4/L-,
Don Wickman
Section Manager
Industrial Hygiene
Organic Chemistry



ANALYTICAL REPORT

DATA~
CHEM
LABORATORI ES

A Sorenson Company

NIOSH
Attention: Burroughs, Ed
4676 Columbia Parkway
Cincinnati, OH 45226

NIOSH
Form ARF-AL
Page 1 of 3
Part 1 of 1
05079811274349

Date 5"~Ft--=-~ _
Laboratory Group Name 98N-0080-01
Agency Identification Number 8903-CC
Project Name~E~CT~B~-~9u7~-~4~03~ __

FAX
Telephone (513) 841-4275

sampling Collection and Shipment
Sampling Site Dry Clning ShOps, NY Date of Collection April 15, 1998

Date Samples Received at Laboratory~A~p~r~i.l~2~7~,~1~99~8~ __

Analysis
Method of Analysis ~NM......,.AMu......l...0.....0....3,-- _

Date(s) of AnalysisMaY 06, 1998 - May 07, 1998

Analytical Results

1.00.

NO

0.14

0.10

0.31

0.37

0.11

0.062

0.030

0.039

0.085

CT

CT

98N0337S CT

98N03376 CT

98N03377 CT

98N03379 CT

98N03378 CT

98N03380 CT

98503381 CT

98503382 CT

98N03383 CT

t See comment on last page .•
NO Parameter not detected above
NR Parameter not reque.ted.

La ratorr 8apervlaorl Don Wickman
960 West LeVoy Drive / salt Lake City, Utah 84123-2547
Phone (801) 266-7700 Web Page: www.datachem.com
FAX (801) 268-9992 E-mail: lab@datachem.com



Date $:.....,l....J[d't'6'"- _
Laboratory Group Name g8N-0080-01

--
DATA·~

CHEM
LAB 0 RAT 0 R I E S

A Soren.on Company

Analytical Results

ANALYTICAL REPORT Form ARF-BL
Page 2 of
Part 1 of
05079811274349

3
1

98N03386 C'l' 0.13

98N03387 C'l' 0.52

98N03388 C'l' 0.25

98N03389 C'l' 0.054

98N03390 CT 0.21

98N03391 CT 0.098

98N03393 CT 0.52

98N03394 CT 0.22

98N03395 CT 0.19

98N03396 CT 0.95

98N03397 CT 0.024

98N03398 CT NP

98N03399 CT 0.18

98N03400 CT NP

98N03401 CT 0.60

98N03402 CT 0.26

98N03403 CT 1.5

98N03404 CT 0.32

98N03405 CT 0.15

geN03406 CT NO

98N03407 C'l' NO

98N03408 CT 0.70

98N03409 CT 0.30

98N03410 C'l' 0.15

98N03411 CT 0.18

98N03412 C'l' 0.94

LOP.
** See comment on 1a.t page.

( ) Parameter between LOP and LOO.

960 West LeVoy Drive / salt Lake City, Utah 84123-2547 / (801) 266-7700
FAX (801) 268-9992



Date 5"......~_~:::...=... _

Laboratory Group Name g8N-0080-01

-
DATAl::­

CHEM
lAB 0 RAT 0 R I E S

A Boren.on Company'

ANALYTICAL REPORT Form ARF-C
Page 3 of
05079811274349

3

General Set COIIIDents

NMAM 4th edition method 1003 was modified as follows:
Use of capillary column.
Oven conditions and carrier gas flow rate were modified to achieve separation
of the compounds.
Use of media standards.

960 West LeVey Drive / salt Lake City, Utah 84123-2547 / (801) 266-7700
FAX (801) 268-9992



APPENDIX4B

ANALYTICAL LABORATORY REPORTS

FOR ANALYSIS OF PASSIVE BADGE SAMPLES





ANALYTICAL REPORT

SUBHITTED TO:

SUBHITTED BY:

REFERENCE DATA:

Analysis of:

.-­........-.
DATN--:­

CHEM
L " I 0 • " TO. I f S. INC.

A SORE:\:SO:\: COMPA1-.')'

Ed Burroughs

Young Hee Yoon

Perchloroethylene

March 13, 1998

RE: Seq. 8903-CB
Gas Chromatography

Identification No.:

Sample Type:

ECTB 97-403

SKC Passive Monitor(575 Series)

Sample (s): 101 Analyses: 101

DataChem Laboratory No.: 98N01856 through 98N01956

The SKC passive monitor samples were analyzed by gas chromatography. No
analytical method is available for the analysis of the requested analyte on
the SKC passive monitor. DeL utili~ed a combination of conditions from the
manufacturer's instructions (for the desorption process) and NMAM 4th edition
method 1003(for gas chromatographic analysis) with modifications identified
with an asterisk (*).

Desorption Process:

Gas Chromatograph:

Column: *

Oven Condition:*

Shook for one hour in 2.0 milliliters of
carbon disulfide containing 0.5 pL/mL
hexane as an internal standard.

Hewlett-Packard Model 5890IIA equipped
with a flame ionization detector.

30m x 0.32mm fused silica capillary coated
internally with 1.0 pm of DB-5ms.

40°C for 5 minutes and then up to 60°C for
6 minutes at a rate of 10°C per minute

Liquid standards were used for quantitation. *

Field blank samples ,98N01886 and 98N01903 contained measurable amounts of
perchloroethylene.

CI:"CI:\::\:ATJ LABORATORY

43~'" GkndJ,1t:'-\!:1:\1d f\,lJj

CinClr.natl Ohh1 ~5:.;:·:;:--,t;..

=13·;~;'·::;3:'~ FAX 5j;.. 7';.?--:;;";-

NOYATO OFFICE

] 1 Sant,:; "orma Court
X,,\\ztv Calih'mia 9~c;';3

41< o"~·_~~l. FAX 4E,·~o3-9-l6"

CORPORATE OFFICE
SALT LAKE Cm'LABORATORY

96f1 \\'es1leYoy Drive

Salt lake 01\', L'tah &11:3,2547

801-:66-1;00. FAX SOl-26r--9992

BALTIMORE OFFICE

10 luhe! lane: 203

Baltimore, MaT)'land 21:36-1:20

410-529-5675. FAX 410-529-5355

RICHLA!'\D OFFICE
3B \\"plisian y,;ay

RJchJand. Washmf"l"" "9352-4J 16 .

5C"'·943-585b, FAX 50"'·'~3-5654



The LaD and LOQ are tabulated below:

Analyte
Perchloroethylene

LOP (mo/sample)
0.004

LOa (mo/samPle)
0.01

The reported values have not been field blank corrected.

The results are tabulated on the following pagels).

~~Young ee Yoon

Don Wickman
Section Manager
Industrial Hygiene
Organic Chemistry



Date __"3_'\_~......;.\~.....;....-=. _
Laboratory Group Name 98N-0040-01
Agency Identification Number 8903-CB
Project Name ....E"""CT~Bw.:-::;;9;u7-=-;::r.4.1oL.03~ _

--
DATA~

CHEM
LABORATORI ES

A Sorenson Company

NIOSH
Attention: Burroughs, Ed
4676 Columbia Parkway
Cincinnati, OH 45226

ANALYTICAL REPORT
NIOSH
Form ARF-AL
Page 1 of 5
Part 1 of 1
03119815303888

FAX
Telephone (513) 841-4275

sampling Collection and Shipment
Sampling Site Dry Clning Shops-CA Date of Collection

Date Samples Received at Laboratory~Ha~r~ch~0~5~,~1~99~8L- _

Analysis

••

•• See comment on last page. .
( ) Parameter between LOD and LOg.

""'An-a-:l"--J=fttf-1".'~,....·,=yO~·o....n:-'~9~.&.L.=.::..---_..:.-_--­
~

0.1.3

0.14

O.H

O.OBB

0.044

0.062

0.047

0.041

0.057

0.03B

0.040

0.051

0.061

HONITR

HONITR

HONITR

HONITR

HONITR

HONITR

HONITR

HONITR

HONITR

9BN01B60

9BN01B62

9BNOlB59

9BN01B5B

9BNOlB61

9BN01B57

9BN01B64

9BN01B65

9BN01B66 HONITR

9BN01B67 HONITR

9BN01863

t See comment on last page.
ND Parameter not detected above LOD.
NR Parameter not reque.ted.

Method of Analysis u.NMI.:.I.AQ,lM.:.L....I1u.0u.0~31.- _

Date(s) of AnalysisHarch 07, 1998 - Harch 09, 1998

Analytical Results
----~........---~--....,..--...,.--......,-----,.---.,....--~--...,...---

15 9BN01B6B HONITR

960 West LeVoy Drive
Phone (801) 266-7700
FAX (801) 268-9992 .

La ratorJ upervlaora Don W ckman
/ Salt Lake City, Utah 84123-2547

Web Page: www.datachem.com
E-mail: lab@datachem.com



Date _----=3=..J).....!...\~llrrt.m~L-- _
Laboratory Group Name g8N-0040-01

­.
DATA::-:­

CHEM
lAB 0 RAT 0 R I E 5

A Boren.on Company

Analytical Results

ANALYTICAL REPORT Form ARF-BL
Page 2 of
Part 1 of
03119815303888

5
1

0 e.... ~
01:: C.
~ .. E
~~.

U "' •.. .c,
:~r

IF16 98N01869 HONITR O.OU

1F17 98N01870 HONITR 0.035

iF18 98N01871 HONITR O.OU

2/3F-FB 98N01872 HONITR NO

2/U-FB 98N01873 MONITR NO

LLl 98N01874 HONITR 0.087

LL2 98N01875 MONITR 0.076

LL3 98N01876 MONITR 0.12

IMHl 98N01877 MONITR 0.22

~H2 98N01878 MONITR 0.16

HH3 98N01879 MONITR 0.30

JSl 98N01880 MONITR 0.25

JS2 98N01881 MONITR 0.15

JS3 98N01882 MONITR 0.18

2/9F-FB 98N01883 MONITR NO

HPl 98N018B4 MONITR 0.096

!HP2 98N0188S MONITR 0.11

IHPBL-B 98N01886 MONITR 0.029

iNl 98N01887 HONITR 0.086

iN2 98N01888 MONITR 0.10

1N3 98N01889 MONITR NO

iN4 98N01890 MONITR O.U

iNs 98N01891 MONITR O.OU

1N6 98N01892 MONITR 0.066

iN7 98N01893 . MONITR 0.066

iNn 98N01894 HONITR NO

N12 98N0189S MONITR 0.37

1Nl3 98NOl896 MONITR 0.25

iN14 98N01897 MONITR 0.13

iN15 98N01898 MONITR 0~088

t See comment on last page.
NO Parameter not detected. above LOO.

*. See comment on laat page.
( ) Parameter between LOO and LOQ.

960 West LeVey Drive / Salt Lake City, Utah 84123-2547 / (801) 266-7700
FAX (801) 268-9992



5
1

REPORT Form ARF-BL
Page 3 of
Part 1 of
03119815303888

Date :3 \L..::.\~...=.J...ffi.:.....:L- _
Laboratory Group Name g8N-0040-01

ANALYTICAL­.
DATA~

CHEM
LABORATORI ES

A Sorenson Company'

Analytical Results

0 •... 0-4
oeD.
0-4.&
..c0-4.
U~ •.. ..c,
:.~ r7ltiE

IN16 9SN01S99 MONI'l'R 0.079

1Nl7 9SN01900 MONI'l'R 0.07S

2/UIL-FB 9SN0190l MONI'l'R ND

2/SBL-FB 9SN01902 MONI'1'R ND

2/11BL-FB 9SN01903 MONI'l'R 0.18

lel 9SN01904 MONI'l'R 0.21

1e2 9SN0190S MONI'1'R 0.10

C3 9SN01906 MONI'1'R 0.050

~lN 9SN01907 MONI'l'R 0.081

~2N 98N0190S MONI'1'R 0.21

F3N 9SN01909 MONITR 0.27

Ll 9SN019l0 MONI'l'R 0.025

L2 98N019ll MONI'l'R ND

L3 9SN01912 HONI'l'R ND

L4 9SN019l3 HONI'l'R ND

LS 9SN019U MONI'l'R 0.014

L6 98N0191S HONI'l'R 0.031

L7 9SN019l6 MONI'l'R ND

LS 98N019l7 HONI'l'R (0.006) .-

L9 98N01918 HONI'l'R 0.020

LlO 9SN01919 HONI'l'R (0.005)

Lll 98N01920 HONI'l'R 0.019

2/l7LBL-FB 98N01921 HONI'1'R ND

2/18LBIt-FB 9SN01922 HONI'l'R ND

'1'1 9SN01923 MONI'1'R 0.020

1T2 98N01924 MONI'1'R (0.006)

1T3 98N0192S MONI'l'R ND

1T4 98N01926 MONI'l'R (0.006)

ITs 9SN01927 HONI'l'R 0.025

1'1'6 98N01928 MONI'l'R 0.013

t See comment on last page.
ND Parameter not 4etected.above LOD.

** See comment on last page.
( ) Parameter between LOD and LOg.

960 West LeVay Drive / Salt Lake City, Utah 84123-2547 / (801) 266-7700
FAX (801) 268-9992



Date _----::3:.....!.'...:..::\%::....:..~.....:...~~ _
Laboratory Group Name g8N-0040-01

--
DATA;-;-,

CHEM
LABORATORI ES

A Sorenaon Company

ANALYTICAL REPORT Form ARF-BL
Page 4 of
Part 1 of
03119815303888

5
1

Analytical Results

S8N01930 HONI'l'R 0.020

98N01931 HONI'l'R 0.010

98N01932 HONI'l'R 0.021

9BN01933 HONI'l'R 0.014

9BN01934 MONI'l'R (0.007)

9BN01935 MONITR (0.009)

98N01936 MONITR NI>

9BN01937 MONITR NI>

98N0193B MONITR NO

98N01939 MONITR (0.005)

98N01940 MONITR (0.01)

98N01941 MONITR NI>

98N01942 MONITR NI>

98N01943 MONITR NI>

Jl 98N01944 MONITR 0.015

J'J. 98N01945 MONITR 0.066

J3 98N01946 MONI'l'R 0.067

Ql 98N01947 MONITR 0.030

Q2 98N01948 MONITR 0.036

Q3 98N01949 MONITR 0.020

L-JlLE-!'B 98N01950 MONITR NI>

98N01951 MONITR 0.051

98N01952 MONITR 0.030

98N01953 MONITR 0.013

98N01954 MONITR (0.008)

98N01955 MONIT,R NO

t See eomment onlaat page.
NO Parameter not detected. above LOI>.

•• See comment on Iaat page.
( ) Parameter between LOI> and LOg.

960 West LeVoy Drive / Salt Lake City, Utah 84123-2547 / (801) 266-7700
FAX (801) 268-9992



Date __3hn\~
Laboratory Group Name g8N-004o-01

--
DATA~

CHEM
lABORATORI ES

A Sorenson Company

ANALYTICAL REPORT Form ARF-C
·Page 5· of
03129809581806

5

General Set Comments

No analytical method is available for the analysis of the requested analyte
on the SKC passive monitor. DCL utilized a combination of conditions from the
manufacturer's instructions(for the desorption process) and NMAM 4th edition
method 1003(for gas chromatographic analysis) with modifications as follows:
Use of capillary column.
Oven conditions and carrier gas flow rate were modified to achieve separation
of the compounds.
Field blank samples 98N01886 and 98N01903 contained measurable amounts of
perchloroethylene.

960 West LeVay Drive / Salt Lake City, Utah 84123-2547 / (801) 266-7700
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RE: Seq. 8903-CD
Gas Chromatography

Identification No.:

Sampl e Type:

Sample (s) : 64

ECTB 97-403
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. SKC Passive Monitor (575

Analyses:

DataChem Laboratory No.: 98N03949 through 98N04012

The SKC passive monitor samples were analyzed by gas chromatography. No
analytical method is available for the analysis of the requested analyte on
the SKC passive monitor. DCL utilized a combination of conditions from the
manufacturer's instructions(for the desorption process) and NMAM 4th edition
method 1003(for gas chromatographic analysis) with modifications identified
with an asterisk (*).

-Desorption Process:

Gas Chromatograph:

Column: *

Oven Condition:*

Shook for one hour in 2.0 milliliters of
carbon disulfide containing 0.8 ~L/mL

hexane as an internal standard.

Hewlett-Packard Model S890IIA equipped
with a flame ionization detector.

30m x 0.32mm fused silica capillary coated
internally with 1.0 ~ of DB-Sms.

40°C for S minutes and then up to 70°C for
1 minute at a rate of SoC per minute

Liquid standards were used for quantitation. *

Field blank sample 98N03995 contained a measurable amount of
perchloroethylene.
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The LaD-and LOQ are tabulated below:

Analyte
Perchloroethylene

LaD (rog/sarople)
0.004

LOa (rog/sample)
0.01

The reported values have not been field blank corrected.

- The results are tabulated on the following pagels).

~Nctkt ~A
Young Hee Yo~

~J1~u~"4/L~'=---
Don Wickman
Section Manager
Industrial Hygiene
Organic Chemistry



Date S-/J5ffi _
Laboratory Group Name g8N-0088-01
Agency Identification Number 8g03-CD
Project Name~E~CT.B~-~g~7~-~4~03~ __

--
DATA=­

CHEM
LABORATORI ES

A Sorenson Company

NIOSH
Attention: Burroughs, Ed
4676 Columbia Parkway
Cincinnati, OH 45226

ANALYTICAL REPORT

BlOOR
Form ARF-AL
Page 1 of 4
Part 1 of 1
05149817053431

FAX
Telephone (513) 841-4275

Sampling Collection and Shipment
Sampling Site Dry Clning Shops, NY Date of Collection April 15, 1998
Date Samples Received at Laboratory~M~a~y~06~,~1~9~9~8 _
Hold Date May 06, 1998 Release Date .....M....::l'+y_07.....,........1......9...9.....8 _

Analysis
Method of Analysis .uNMuAQ,JM~1u.OLl.OL..l3'-- _

Date(s) of AnalysisMay 11, 1998 - May 12, 1998

Analytical Results

12 geN03960 BADGE 0.035

** See comment on last page.
( ) Parameter between LOD and LOO.

b.21.f.ft1a.tt....~
ND

ND

0.022

0.oe7

0.015

0.017

0.016

0.043

0.060

(0.006)

(0.006)BADGE

BADGE

BADGE

BADGE

geN03953

geN03954 BADGE

geN03955 BADGE

t See comment on last page.
ND Parameter not detected above LOD.
NR Parameter not requested.

e geN03956 BADGE

9 geN03957 BADGE

10 geN0395e BADGE

11 geN03959 BADGE (0.007)

13-FB geN03961 BADGE

LabO atory Superviaorl Don Wickman
960 West LeVoy Drive / Salt Lake City, Utah 84123-2547
Phone (801) 266-7700 Web Page: www.datachem.com
FAX (801) 268-9992 E-mail: lab@datachem.com



Date _...=.....5"us:ffi .
Laboratory Group Name g8N-0088-01

-
DATA~

CHEM
lABORATORI ES·

A Sorenson Company

Analytical Results

ANALYTICAL REPORT Form ARF-BL
Page 2 of
Part 1 of
05149817053431

4
1

0 ".. II""oeQ,
""liE
.c:""1Il
U ;0.,11
.. .c:'
:~r

1.11 98N03962 BADGE 0.10

J2 98N03963 BADGE 0.043

J3 98N03964 BADGE 0.21

J4 98N0396s BADGE 0.049

Js 9BN03966 BADGE 0.027

JB-l"B 98N03967 BADGE ND

J8 9BN03968 BADGE 0.10

J9 98N03969 BADGE 0.046

Jl0 98N03970 BADGE 0.024

Jll 98N03971 BADGE 0.028

J12 98N03972 BADGE 0.15

J13 98N03973 BADGE 0.13

Pl 98N03974 BADGE 0.037

D2 98N0397s BADGE 0.019

D3 98N03976 BADGE 0.054

D4 98N03977 BADGE 0.032

Ds 98N03978 BADGE (0.008)

D6 98N03979 BADGE 0.031

D7
.-

98N03980 BADGE 0.012

D8-"B 98N03981 BADGE ND

D9 98N03982 BADGE 0.070

Dl0 98N03983 BADGE 0.032

loll 98N03984 BADGE 0.026

1012 98N0398s BADGE 0.14

lou 98N03986 BADGE ND

!D14-PB 98N03987 BADGE 50

plS 98N03988 BADGE 0.027

~1 98N03989 BADGE 0.091

AA2 98N03990 BADGE 9·019

AA3 98N03991 BADGE 0.070
t See comment on last page.
50 Parameter not detected. above LOD.

** See comment on last page.
( ) Parameter between LOD and LOQ.

960 West LeVay Drive / Salt Lake City, Utah 84123-2547 / (801) 266-7700
FAX (801) 268-9992



Date __5:.....LJ,-=S''-'-~~ _
Laboratory Group Name 98N-0088-01

--
DATA~

CHEM
LABORATORI ES'

A Soren.on Company

Analytical Results

ANALYTICAL REPORT Form ARF-BL
Page 3 of
Part 1 of
05149817053431

4
1

0 •...~
or:c.
~.E
.r:~.

u "" •.. .r:,
.04>~

c..ClE

98N03993 BADGE 0.032

98N03994 BADGE 0.029

98N03995 BADGE 0.23

98N03996 BADGE 0.20

98N03997 BADGE 0.21

9BN03998 BADGE 0.23

98N03999 BADGE 0.042

98N04000 BADGE 0.043

98N04001 BADGE 0.094

98N04002 BADGE 0.24

98N04003 BADGE 0.26

98N04004 BADGE 0.28

98N04005 BADGE ND

98N04006 BADGE 0.14

98N04007 BADGE 0.14

98N04008 BADGE 0.21

98N04009 BADGE 0.075

98N04010 BADGE 0.063

98N04011 BADGE 0.11

t See comment on 1a.t page.
ND Parameter not detected.above LOD.

** See comment on 1 •• t page.
( ) Parameter between LOD and LOO.

960 West LeVoy Drive / Salt Lake City, Utah 84123-2547 / (801) 266-7700
FAX (801) 268-9992



Date _----=S'=-...!--I~~l=-=-~~ _
Laboratory Group Name 98N-0088-01

--
DATA~~

CHEM
lAB 0 RAT 0 R I E S

A Boren.on Company

General Set CCIIIIDents

ANALYTICAL REPORT Form ARF-C
Page 4 of
05159809463564

4

No analytical method is available for the analysis of the requested analyte
on the SKC passive monitor. DCL utilized a combination of conditions from the
manufacturer's instructions (for the desorption process) and NMAH 4th edition
method 1003(for gas chromatographic analysis) with modifications as follows:
Use of capillary column.
Oven conditions and carrier gas flow rate were modified to achieve separation
of the compounds.
Field blank sample 98N03995 contained a measurable amount of perchloroethylene.

960 West LeVay Drive / Salt Lake City, Utah 84123-2547 / (801) 266-7700
FAX (801) 268-9992
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ANALYTICAL LABORATORY REPORTS

QUALITY CONTROL DATA FOR ANALYSIS OF CHARCOAL TUBE SAMPLES
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DATA~
CHEM
L ~ • o. A TO' "I, t • c.

A 1012,.;50)\ COWP,ASY

QUALITY CONTROL SAMPLE
BATCH REPORT

Batch Run Date: 5/11/98-5/12/98 Analytical Method: NMAM 1003

Batch 10: 1998-950 Sample Type: Carbon Disulfide

Analyst: YHY Set 10: 98N-0088-01

S~Z· J!{). 8903-CD

QC Sample ID
Sample

Analyte Units Result Target
Recovery Relative %

Description (%) Difference

OB63719 Blank Perchloroethylene mg/Sample ND NA NA NA

OC63719 LCS Perchloroethylene mg/Sample 0.0983 0.0964 101.97 NA

OD63719 LCSD Perchloroethylene mg/Sample 0.0975 0.0964 101.14 0.82

OB63720 Blank Perchloroethylene mg/Sample ND NA NA NA

OC63720 LCS Perchloroethylene mg/Sample 0.198 0.193 102.59 NA

OD63720 LCSD Perchloroethylene mg/Sample 0.197 0.193 102.07 0.51

OB63721 Blank Perchloroethylene mg/Sample ND NA NA NA

OC63721 LCS Perchloroethylene mg/Sampfe 0.296 0.289 102.42 NA

QD63721 LCSD Perchloroethylene mg/Sample· 0.293 0.289 101.38 1.02

o OC Data Revie\<':ed & Approved

. 1l('t,iL
~Z-().r~

[Name. Title] Date. ,

LCS - Laboratory Control Sample
LCSD - Laboratory Control Sample Duplicate
NA - Not Applicable

Relative % Difference: 21 LCS - LCSP I X 100
(LCS + LCSD)

966 West LeVo) Drive I Salt Lake City. Utah 84123-2547 I (80)) 26~-7700I FAX: 26]-9992



DATA~
CHEM
L" o ... T C' 1'1, I • C.

At. IO"INSO"'- COWPAN""

QUALITY CONTROL SAMPLE
BATCH REPORT

Batch Run Date: 05/11/98·05/12198 Analytical Method: NMAM 1003

Batch 10: 1998·950 Sample Type: SKC Passive Sample.
Lot 656

Analyst: YHY Set 10: 98N-0088-01

'S'~2' x..o. 8903-CD

QC Sample ID
Sample

Analyte Units Result Target Recovery Relative %
Description (%) Difference

0863718 81ank Perchloroethylene mg/Sample ND NA NA NA

OC63718 LCS Perchloroethylene mg/Sample 0.187 0.193 96.89 NA

OD63718 LCSD Perchloroethylene mg/Sample 0.189 0.193 97.93 , .06

o QC Data Reviewed & Approved

f2.c4!L
)~~ ~ -c..{)~~
(N~;;.~'

LCS • Laboratory Control Sample
LCSD - Laboratory Control Sample Duplicate
NA • Not Applicable

Date

Relative % Difference: 21 LCS • LCSD I X 100
(LCS+ LCSD)

960 West LeVo)' Drive I Salt Lake Cit)'. Utah 84123·2547 1(801) 26§·7700 I FAX: 26~.9992





APPENDIX5A

RAW DATA TABLES

TWA PERC MEASUREMENTS FOR CHARCOAL AND PASSIVE SAMPLERS

The following 8 tables are a compilation of the information from the sampling data sheets

(Appendices 3A through 3H) and the laboratory reports for the charcoal tube and passive

samplers (Appendices 4A and 4B). These data were then used to calculate the Perc

concentrations for the charcoal tube and passive samplers as indicated in these tables.
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APPENDIX5B

RAW DATA TABLES

REAL-TIME MONITORING DATA

The data downloaded from the PID monitor is presented in the following tables arranged

by shop. The PID monitor presents 6 columns of data which include:

Min

Date

Time -

Status -

the year / month / day the data was collected

the hour : minute : second in 15 second increments on a 24 hour basis

when the data was collected

the function of the monitor including OK (standard data collection mode),

CAL (indicating the instrument response was being adjusted to a span gas

of known concentration), and ALPK ( indicating that the measurement

exceeded an arbitrary ALarm PeaK established in the instrument).

the MINimum concentr~tion in ppm measured during the 15 second period

monitored

Avg the mean (or arithmetic AVeraGe) concentration in ppm for the 15 second

period monitored

Max the MAXimum concentration in ppm measured during the 15 second

period monitored





REAL-TIME PERC MEASUREMENTS
DOWNLOADED FROM PHOTOVAC 2020 PID

SHOP F - FIRST DAY OF SAMpLING

2020 Report
Date Time Status Min Avg Max

98/02/03 6:55:57 OK 0.9 0.9 1
98/02/03 6:56:12 OK 0.7 0.8 1.1
98/02/03 6:56:27 OK 0.5 0.6 0.7
98/02/03 6:56:42 OK 0.4 0.4 0.5
98/02/03 6:56:57 OK 0.2 0.3 0.4
98/02/03 6:57:12 OK 0.2 0.2 0.2

98/02/03 6:57:27 OK 0 0.1 0.2

98/02/03 6:57:42 OK 0 0 0

98/02/03 6:57:57 OK 0 0 0

98/02/03 6:58:12 OK 0 0 0

98/02/03 6:58:27 OK 0 0 0

98/02/03 6:58:42 OK 0 0 0

98/02/03 6:58:57 OK 0 0 0

98/02/03 6:59:12 OK 0 0 0

98/02/03 6:59:27 OK 0 0 0

98/02/03 6:59:42 OK 0 0 0

98/02/03 6:59:57 OK 0 0 0

98/02/03 7:00:12 OK 0 0 0

98/02/03 7:00:27 Cal 0 1.7 6.7

98/02/03 7:00:42 Cal 0 0.6 1.2

98/02/03 7:00:57 OK 1.1 1.1 1.4

98/02/03 7:01:12 OK 1 1 1.1

98/02/03 7:01:27 OK 0.8 1 1.2

98/02/03 7:01:42 OK 0.9 1 1.1

98/02/03 7:01:57 Cal 0.8 10.1 140

98/02/03 7:02:12 Cal 140 173 177

98/02/03 7:02:27 Cal 2.6 125 200

98/02/03 7:02:42 OK 1.8 2 2.6

98/02/03 7:02:57 OK 0.7, 1.4 1.9

98/02/03 7:03:12 OK 0.1 0.2 0.7

98/02/03 7:03:27 OK 0 0 0.1

98/02/03 7:03:42 OK 0 0 0.1

98/02/03 7:03:57 OK 0 0 0

98/02/03 7:04:12 OK 0 0 0

98/02/03 7:04:27 OK 0 0 0.1

98/02/03 7:04:42 OK 0 0 0

98/02/03 7:04:57 OK 0 0 0.1

98/02/03 7:05:12 OK 0.1 0.1 0.2

98/02/03 7:05:27 OK 0 0 0.2

98/02/03 7:05:42 OK 0 0 0.3

98/02/03 7:05:57 OK 0 0.3 1.2

98/02/03 7:06:12 OK 0 0.1 0.6

98/02/03 7:06:27 OK 0 0.3 1

98/02/03 7:06:42 OK 0 0 0.2

98/02/03 7:06:57 OK 0 0 0

Page 1



REAL-TIME PERC MEASUREMENTS
DOWNLOADED FROM PHOTOVAC 2020 PID

SHOP F - FIRST DAY OF SAMPLING

98/02/03 7:07:12 OK 0 0 0
98/02/03 7:07:27 OK 0 0.5 2.6
98/02/03 7:07:42 OK 0 20.9 48.3

98/02/03 7:07:57 OK 0.2 2.8 36.8
98/02/03 7:08:12 OK 0 0.1 0.4
98/02/03 7:08:27 OK 0 0 0
98/02/03 7:08:42 OK 0 0 0
98/02/03 7:08:57 OK 0 0 0
98/02/03 7:09:12 OK 0 0 0

98/02/03 7:09:27 OK 0 0 0

2020 Report

Date Time Status Min Avg Max

98/02/03 7:09:42 OK 0 0 0
98/02/03 7:09:57 OK 0 0 0

98/02/03 7:10:12 OK 0 0 0

98/02/03 7:10:27 OK 0 0.1 0.5

98/02/03 7:10:42 OK 0 0 0.1

98/02/03 7:10:57 OK 0 0 0.1

98/02/03 7:11:12 OK 0 0 0

98/02/03 7:11:27 OK 0 0 0

98/02/03 7:11:42 OK 0 0 0

98/02/03 7:11:57 OK 0 0 0

98/02/03 7:12:12 OK 0 0 0

98/02/03 7:12:27 OK 0 0 0

98/02/03 7:12:42 OK 0 0 0

98/02/03 7:12:57 OK 0 0 0

98/02/03 7:13:12 OK 0 0 0

98/02/03 7:13:27 OK 0 0 0

98/02/03 7:13:42 OK 0 0 0..
98/02/03 7:13:57 OK 0 0 0

98/02/03 7:14:12 OK 0 0 0

98/02/03 7:14:27 OK 0 0 0

98/02/03 7:14:42 OK 0 0 0

98/02/03 7:31:48 OK 0 0 0.6

98/02/03 7:32:03 OK 0 0 0

98/02/03 7:32:18 OK 0 0 0

98/02/03 7:32:33 OK 0 0 0

98/02/03 7:32:48 OK 0 0 0

98/02/03 7:33:03 OK 0 0 0

98/02/03 7:33:18 OK 0 0 0

98/02/03 7:33:33 OK 0 0 0

98/02/03 7:33:48 OK 0 0 0

98/02/03 7:55:24 OK 0 0.2 1.3

98/02/03 7:55:39 OK 0 0 0

98/02/03 7:55:~4 OK 0 22 49.2
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REAL-TIME PERC MEASUREMENTS
DOWNLOADED FROM PHOTOVAC 2020 PID

SHOP F - FIRST DAY OF SAMPLING

98/02/03 7:56:09 OK 4.9 34.5 74.6
98/02/03 7:56:24 OK 2 151 446

98/02/03 7:56:39 OK 446 583 700
98/02/03 7:56:54 OK 3 49.2 561
98/02/03 7:57:09 OK 4.3 58.9 146
98/02/03 7:57:24 OK 0.1 7.7 93.6
98/02/03 7:57:39 OK 0 0 0.1
98/02/03 7:57:54 OK 0 0 0
98/02/03 7:58:09 OK 0 0 0
98/02/03 7:58:24 OK 0 121 290
98/02/03 7:58:39 OK 112 277 675

98/02/03 7:58:54 OK 119 323 520

98/02/03 7:59:09 OK 1.4 79.3 377

98/02/03 7:59:24 OK 0.2 0.5 1.4

98/02/03 7:59:39 OK 0.1 175 416

98/02/03 7:59:54 OK 1.4 1.9 5.8

98/02/03 8:00:09 OK 0.7 27.5 152
98/02/03 8:00:24 ALPK 126 458 914
98/02/03 8:00:39 ALPK 20.3 340 1300

98/02/03 8:00:54 OK 2.4 11.4 32.6

98/02/03 8:01:09 OK 2.1 5 11.2

98/02/03 8:01:24 OK 0.2 1.7 6.5
2020 Report

Date Time Status Min Avg Max

98/02/03 8:01:39 OK 0 0.2 0.6

98/02/03 8:01:54 OK 0 0.2 0.9

98/02/03 8:02:09 OK 0 0.1 0.7

98/02/03 8:02:24 OK 0 0 0

98/02/03 8:02:39 OK O•. 0 0
98/02/03 8:02:54 OK 0 0 0
98/02/03 8:10:06 OK 0 0 0
98/02/03 8:49:21 OK 0 0.6 2.2
98/02/03 8:49:36 OK 0 0 1.2

98/02/03 8:49:51 OK 0 30.9 111

98/02/03 8:50:06 OK 56.1 77.9 111

98/02/03 8:50:21 OK 1.4 20.3 109

98/02/03 8:50:36 OK 0.2 0.6 1.4

98/02/03 8:50:51 OK 0 0 0.2

98/02/03 8:51:06 OK 0 0 0.2

98/02/03 8:51:21 OK 0 0 0

98/02/03 8:51:36 OK 0 0.5 1.6

98/02/03 8:51:51 OK 0 0.1 0.4

98/02/03 8:52:06 OK 0 0.1 0.4

98/02/03 8:52:21 OK 0 0 0
98/02/03 8:52:36 OK 0 0 0
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REAL-TIME PERC MEASUREMENTS
DOWNLOADED FROM PHOTOVAC 2020 PID

SHOP F - FIRST DAY OF SAMPLING

98/02/03 8:52:51 OK 0 0 0
98/02/03 8:53:06 OK 0 0 0
98/02/03 8:53:21 OK 0 0 0
98/02/03 9:01:34 OK 0 0 0.4
98/02/03 9:01:49 OK 0 1.9 21.5
98/02/03 9:02:04 OK 1.4 16.5 50.5
98/02/03 9:02:19 OK 1.7 13.3 35.3
98/02/03 9:02:34 OK 3.2 15.2 40.4
98/02/03 9:02:49 OK 0 0.8 3.3

98/02/03 9:03:04 OK 0 0.1 0.5

98/02/03 9:03:19 OK 0 28.6 149

98/02/03 9:03:34 OK 60 184 333

98/02/03 9:03:49 OK 4.3 70.6 333

98/02/03 9:04:04 OK 0.7 32.2 153

98/02/03 9:04:19 OK 5.9 62.8 182

98/02/03 9:04:34 OK 0.5 5.8 32.3

98/02/03 9:04:49 OK 0.1 0.3 1.1

98/02/03 9:05:04 OK 0 0.1 0.3

98/02/03 9:05:19 OK 0 0 0

98/02/03 9:05:34 OK 0 0 0

98/02/03 9:05:49 OK 0 0 0

98/02/03 9:06:04 OK 0 0 0

98/02/03 9:06:19 OK 0 0 0.1

98/02/03 9:06:34 OK 0 0 0

98/02/03 9:06:49 OK 0 0 0

98/02/03 9:07:04 OK 0 0 0

98/02/03 9:07:19 OK 0 69.7 343

98/02/03 9:07:34 ALPK 71 285 871

98/02/03 9:07:49 ALPK 33 307 807

98/02/03 9:08:04 OK 1.5 10.2 34.6

98/02/03 9:08:19 OK 1.5 175 435

98/02/03. 9:08:34 OK 105 377 674

98/02/03 9:08:49 OK 2.3' . 37.9 256

98/02/03 9:09:04 OK 0.9 1.3 2.3
2020 Report

Date Time Status Min Avg Max

98/02/03 9:09:19 OK 0.1 0.5 0.9

98/02/03 9:09:34 OK 0 0.1 0.5

98/02/03 9:09:49 OK 0 0 0.1

98/02/03 9:10:04 OK 0 0 0

98/02/03 9:10:19 OK 0 0 0

98/02/03 10:05:36 OK 0 0.5 2.1

98/02/03 10:05:51 OK 0 9.8 38.3

98/02/03 10:06:06 OK 3 22 71.4

98/02/03 10:06:21 OK 0 3.7 35.3
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REAL-TIME PERC MEASUREMENTS
DOWNLOADED FROM PHOTOVAC 2020 PID

SHOP F - FIRST DAY OF SAMPLING

98/02/03 10:06:36 OK 1.1 32 67.5
98/02/03 10:06:51 OK 0 33.3 73.7
98/02/03 10:07:06 OK 0 0 0
98/02/03 10:07:21 OK 0 0 0
98/02/03 10:07:36 OK 0 0 0
98/02/03 10:07:51 OK 0 0 0
98/02/03 10:08:06 OK 0 0 0
98/02/03 10:08:21 OK 0 0 0
98/02/03 10:08:36 OK 0 0 0
98/02/03 10:08:51 OK 0 0 0
98/02/03 10:09:06 OK 0 0.1 0.8
98/02/03 10:09:21 OK 0 0.3 1.1
98/02/03 10:09:36 OK 0 0.4 3
98/02/03 10:09:51 OK 0 0.8 2.1
98/02/03 10:10:06 OK 0 3.6 17.3
98/02/03 10:10:21 OK 0 0 0
98/02/03 10:10:36 OK 0 0 0
98/02/03 10:10:51 OK 0 0 0
98/02/03 10:11:06 OK 0 8.2 30
98/02/03 10:11:21 OK 0 6.7 33.1
98/02/03 10:11:36 OK 0 0 0
98/02/03 10:11:51 OK 0 0 0
98/02/03 10:12:06 OK 0 0 0
98/02/03 10:18:03 OK 0 11.4 78.7
98/02/03 10:18:18 OK 1.3 35.5 80.5
98/02/03 10:18:33 OK 2.6 92.9 334
98/02/03 ·10:18:48 OK 0 23 156

98/02/03 10:19:03 OK 122 308 680

98/02/03 10:19:18 OK 7.2 103 502
98/02/03 10:19:33 OK 0 0.7 7.2
98/02103 10:19:48 OK 0 0 0
98/02103 10:20:03 OK O•. 0 0
98/02/03 10:20:18 OK 0 0 0
98/02/03 10:20:33 OK 0 0 0
98/02/03 10:20:48 OK 0 0.4 4
98/02/03 10:21:03 OK 0 1.3 12.5

98/02/03 10:21:18 OK 0 0.7 12.5

98/02/03 10:21:33 OK 0 12.8 26.1

98/02/03 10:21:48 OK 4.4 37.2 155

98/02/03 10:22:03 OK 0 0 4.6

98/02/03 10:22:18 OK 0 0 0
98/02/03 10:22:33 OK· 0 0 0
98/02/03 10:22:48·0K 0 0 0
98/02/03 12:36:49 OK 0 0.7 1.9
98/02/03 12:37:04 OK 0 0 0
98/02/03 12:37:19 OK 0 16.2 39.2

2020 Report
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REAL-TIME PERC MEASUREMENTS
DOWNLOADED FROM PHOTOVAC 2020 PID

SHOP F - FIRST DAY OF SAMPLING

Date Time Status Min Avg Max

98/02/03
98/02103
98/02/03
98/02/03
98/02/03
98/02/03
98/02/03
98/02/03
98/02/03
98/02/03
98/02/03
98/02/03
98/02/03
98/02/03
98/02/03
98/02/03
98/02103
98/02/03
98/02/03
98/02/03
98/02/03
98/02/03
98/02/03
98/02/03
98/02/03
98/02/03
98/02/03
98/02/03
98/02/03
98/02/03
98/02/03
98/02/03
98/02/03
98/02/03
98/02/03
98/02/03
98/02/03
98/02/03
98/02/03
98/02103
98/02/03
98/02/03
98/02/03
98/02/03
98/02/03
98/02/03

12:37:34 OK
12:37:49 OK
12:38:04 OK
12:38:19 OK
12:59:21 OK
12:59:36 OK
12:59:51 OK
13:00:06 OK
13:00:21 OK
13:30:50 OK
13:38:02 OK
13:46:11 OK
13:46:25 OK
14:13:33 OK
14:13:48 OK
14:14:03 OK
14:14:18 OK
14:14:33 OK
14:14:48 OK
14:15:03 OK
14:15:18 OK
14:15:33 Off
14:15:48 OK
14:16:03 OK
14:16:18 OK
14:16:33 OK
14:16:48 OK
14:17:03 OK
14:17:18 OK
14:17:33 OK
14:17:48 OK
14:51:59 OK
14:52:14 OK
14:52:29 OK
14:52:44 OK
14:52:59 OK
14:57:22 OK
14:57:37 OK
14:57:52 OK
14:58:07 OK
14:58:22 OK
14:58:37 OK
14:58:52 OK
14:59:07 OK
14:59:22 OK
14:59:37 OK

1.4
8.5

18.5
0.5

o
30.1

3.5
1.3

42.6
o
o
o
o
o
o

16.9
27.3
36.3

0.2
o
o
o
o
o
o
o
o
o
o
O•.
o
o

5.2
0.4
0.1
189

o
o
o

184
192
2.2
0.6

o
o
o

18.7
59.4
41.3
32.2
22.3
60.2
61.3
71.2
142
0.3
0.3
0.1

o
0.1

12.9
41.7
83.2
130
19.2

o
o
o
o
o
o
o
o
o
o
o
o

105
112
1.3
97

193
0.1

a
82.2
189
194
147
1.1
0.2

o
o
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66.7
176

86.1
84.1
71.7
109
147
179
286
1.5
1.5
1.2
a
1

68.9
84

179
343
154
0.3

o
o
o
o
o
o
a
a
a
o
a

175
178
5.2
189
195
1.4

o
184
192
195
196
2.2
0.6

o
o



REAL-TIME PERC MEASUREMENTS
DOWNLOADED FROM PHOTOVAC 2020 PID

SHOP F - SECOND DAY OF SAMPLING

0.3
98/02/04
98/02/04
98/02/04
98/02/04
98/02/04
98/02/04
98/02/04
98/02/04

0.9
13:45:07 OK
13:45:22 OK
13:45:37 OK
13:45:52 OK
13:46:07 OK
13:46:22 OK
14:00:04 OK
14:00:19 OK

2.2
o

19.6
10.3
8.9
6.6

o
o
o
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6
49.7
59.6
47.5
59.7

1.2
0.1
0.1

34
82.1

98
122
185

42.1
1.1
1.7



REAL-TIME PERC MEASUREMENTS
DOWNLOADED FROM PHOTOVAC 2020 PID

SHOP N - FIRST DAY OF SAMPLING

2020 Report

Date Time Status Min Avg Max

98/02/04 7:27:13 OK 0 0.8 1.8
98/02/04 7:27:28 OK 1.3 1.5 1.7
98/02/04 7:27:43 OK 1.1 1.2 1.3
98/02/04 7:27:58 OK 0.8 0.9 1.1

98/02/04 7:28:13 OK 0.6 0.7 0.8

98/02/04 7:28:28 OK 0.4 0.5 0.6

98/02/04 7:28:43 OK 0.2 0.3 0.4

98/02/04 7:28:58 OK 0 0.1 0.2

98/02/04 7:29:13 Cal 0 1.8 8.3

98/02/04 7:29:28 Cal 0 0.3 2.2

98/02/04 7:29:43 Cal 0 0 0.1

98/02/04 7:29:58 Cal 0 79 166

98/02/04 7:30:13 Cal 166 178 199

98/02/04 7:30:28 Cal 0.8 92.3 199

98/02/04 7:30:43 OK 0 0.3 0.8

98/02/04 7:30:58 OK 0 0 0

98/02/04 7:31:13 OK 0 103 203

98/02/04 7:59:50 OK 0.4 0.7 1.5

98/02/04 8:00:05 OK 0.6 0.6 0.7

98/02/04 8:00:20 OK 0.4 0.5 0.7

98/02/04 8:00:35 OK 0.3 0.4 0.5

98/02/04 8:00:50 OK 0.3 0.5 0.8

98/02/04 8:01:05 OK 0 0.3 0.8

98/02/04 8:01:20 OK 0 0.3 0.7

98/02/04 8:01:35 OK 0.1 0.1 0.3

98/02/04 8:01:50 OK 0.1 0.2 0.3

98/02/04 8:02:05 OK 0 0 0.1

98/02/04 8:02:20 OK 0 0 0

98/02/04 8:02:35 OK 0 0 0

98/02/04 8:02:50 OK 0 0 0

98/02/04 8:03:05 OK 0 0.1 0.4

98/02/04 8:03:20 OK 0 0 0

98/02/04 8:03:35 OK 0 0 0

98/02/04 8:03:50 OK 0 0 0

98/02/04 8:04:05 OK 0 0 0

98/02/04 8:04:20 OK 0 0 0

98/02/04 8:04:35 OK 0 0 0

98/02/04 8:04:50 OK 0 0 0

98/02/04 8:05:05 OK 0 0 0

98/02/04 8:05:20 OK 0 6 79

98/02/04 8:05:35 OK 8.1 44.5 133
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REAL-TIME PERC MEASUREMENTS
DOWNLOADED FROM PHOTOVAC 2020 PID

SHOP N - FIRST DAY OF SAMPLING

98/02/04 8:05:50 OK 1.7 6.5 23.4
98/02/04 8:06:05 OK 0 1.1 2.7
98/02/04 8:06:20 OK 0 0.9 2.1
98/02/04 8:06:35 OK 0 0.1 0.6
98/02/04 8:06:50 OK 0 0 0.4
98/02/04 8:07:05 OK 0 15.3 51.8
98/02/04 8:07:20 OK 0.6 27.8 44.9
98/02/04 8:07:35 OK 1.2 13.6 34.8
98/02/04 8:07:50 OK 0.1 5.9 25.7
98/02/04 8:08:05 OK 1 7.3 14.7
98/02/04 8:08:20 OK 0 0.4 4.1
98/02/04 8:08:35 OK 0 0 0
98/02/04 8:08:50 OK 0 0 0
98/02/04 8:09:05 OK 0 0 0

2020 Report

Date Time Status Min Avg Max

98/02/04 8:09:20 OK 0 0 0
98/02/04 8:09:35 OK 0 0 0
98/02/04 8:09:50 OK 0 0 0
98/02/04 8:10:05 OK 0 0 0
98/02/04 8:10:20 OK 0 0 0

98/02/04 8:10:35 OK 0 0 0
98/02/04 8:10:50 OK 0 0 0
98/02/04 8:11:05 OK 0 7.8 56.4

98/02/04 8:11:20 OK 23.7 192 416
98/02/04 8:11:35 OK 65 185 377
98/02/04 8:11:50 OK 10.4 82.2 195

98/02/04 8:12:05 OK 5.6 9.8 15.6

98/02/04 8:12:20 OK 3.6 6.5 13.6

98/02/04 8:12:35 OK 3.6 5.3 6.9

98/02/04 8:12:50 OK 1.7 2.6 4.3

98/02/04 8:13:05 OK 0.6 1.1 2

98/02/04 8:13:20 OK 0 0.7 1.8

98/02/04 8:13:35 OK 0 0 0

98/02/04 8:13:50 OK 0 0 0

98/02/04 8:14:05 OK 0 0 0

98/02/04 8:14:20 OK 0 0 0

98/02/04 8:14:35 OK 0 0 0

98/02/04 8:14:50 OK 0 0 0

98/02/04 8:15:05 OK 0 7 33.6

. 98/02/04 8:15:20 OK 4.4 26.3 63.4

98/02/04 8:15:35 OK 0 33.7 58.9

98/02/04 8:15:50 OK 10.6 21.1 40.1
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REAL-TIME PERC MEASUREMENTS
DOWNLOADED FROM PHOTOVAC 2020 PID

SHOP N - FIRST DAY OF SAMPLING

98/02/04 8:16:05 OK 6.1 18.9 35.6
98/02/04 8:16:20 OK 0 4 21.8
98/02/04 8:16:35 OK 2.3 14.7 31.5
98/02/04 8:16:50 OK 12.7 23.3 33.1
98/02/04 8:17:05 OK 8 17.9 29.6
98/02/04 8:17:20 OK 5.4 14.4 22.8
98/02/04 8:17:35 OK 2.3 12.7 32.8
98/02/04 8:17:50 OK 0 2.7 12.8
98/02/04 8:18:05 OK 0 6.6 31.5
98/02/04 8:18:20 OK 0 0 0.2
98/02/04 9:00:40 OK 0 0.1 0.9
98/02/04 9:00:55 OK 0 0 0

98/02/04 9:01:10 OK 0 0.4 1.4
98/02/04 9:01:25 OK 0.4 1.3 2.1
98/02/04 9:01:40 OK 0 0 1.3
98/02/04 9:01:55 OK 0 0 0
98/02/04 9:02:10 OK 0 0.3 1.3
98/02/04 9:02:25 OK 0 3.1 27.3
98/02/04 9:02:40 OK 0 95.1 252
98/02/04 9:02:55 ALPK 66.2 511 850

98/02/04 9:03:10 ALPK 47.5 234 774
98/02/04 9:03:25 OK 16 50.6 93.6
98/02/04 9:03:40 OK 6.9 10.2 16
98/02/04 9:03:55 OK 2.4 4.9 6.9
98/02/04 9:04:10 OK 6.2 8.9 19.1
98/02/04 9:04:25 OK 4.2 9.9 19.1
98/02/04 9:04:40 OK 1.3 9.4 13.9
98/02/04 9:04:55 OK 1 7.6 12.6

2020 Report

Date Time Status Min Avg Max

98/02/04 9:05:10 OK 0.8 2.4 8.3
98/02/04 9:05:25 OK 4.1 6.3 9
98/02/04 9:05:40 OK 6.5 14.4 20.8

98/02/04 9:05:55 OK 3.7 7.6 20.8

98/02/04 9:06:10 OK 2.8 5.6 7.7

98/02/04 9:06:25 OK 5 7.6 9.3

98/02/04 9:06:40 OK 5.8 7.5 9.2
98/02/04 9:06:55 OK 1.6 4.8 6.9
98/02/04 9:07:10 OK 0 1.5 4.7

98/02/04 9:07:25 OK 0.8 5.2 7.7

98/02/04 9:07:40 OK 5 7.7 10.6

98/02/04 9:07:55 OK 0.3 2.3 7.2

98/02/04 9:08:10 OK 2.3 4.4 7.4
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REAL-TIME PERC MEASUREMENTS
DOWNLOADED FROM PHOTOVAC 2020 PID

SHOP N - FIRST DAY OF SAMPLING

98/02/04 9:08:25 OK 1.1 2.7 3.5
98/02/04 9:08:40 OK 0 0.2 1.1
98/02/04 9:08:55 OK 0 0 0.3

98/02/04 9:09:10 OK 0 0.1 0.9
98/02/04 9:09:25 OK 0 0 0.4
98/02/04 9:09:40 OK 0 0 0.3

98/02/04 9:09:55 OK 0 0 0
98/02/04 9:10:10 OK 0 1.1 3.1
98/02/04 9:45:04 OK 0 0 0.5

98/02/04 9:45:19 OK 0 0 0

98/02/04 10:38:05 OK 0 0.6 2.8

98/02/04 10:38:20 OK 0 0 0

98/02/04 10:38:35 OK 0 0 0

98/02/04 10:38:50 OK 0 0 0

98/02/04 10:39:05 OK 0 0 0
98/02/04 10:39:20 OK 0 0 0

98/02/04 10:39:35 OK 0 0 0

98/02/04 10:39:50 OK 0 0 0

98/02/04 10:40:05 OK 0 0.2 1.8

98/02/04 10:40:20 OK 0 0 0

98/02/04 10:40:35 OK 0 0 0

98/02/04 10:40:50 OK 0 0 0

98/02/04 10:41:05 OK 0 0 0

98/02/04 10:46:22 OK 0 0 0

98/02/04 10:46:37 OK 0 0 0

98/02/04 10:46:52 OK 0 0 0

98/02/04 10:47:07 OK 0 0 0

98/02/04 10:47:22 OK 0 0 0

98/02/04 10:47:37 OK 0 0 0

98/02/04 10:47:52 OK 0 25.1 130

98/02/04 10:48:07 OK 1.2 44.1 265

98/02/04 10:48:22 OK 1.7 128 619

98/02/04 10:48:37 OK 0 34.1 209

98/02/04 10:48:52 OK 0 0.1 1

98/02/04 10:49:07 OK 0 1 3.1

98/02/04 10:49:22 OK 0.7 1.8 3.2

98/02/04 10:49:37 OK 0 0.8 1.4

98/02/04 10:49:52 OK 0.5 2.7 7

98/02/04 10:50:07 OK 0 1.6 8.8

98/02/04 10:50:22 OK 0 9.9 53.2

98/02/04 10:50:37 OK 6 13.2 53.2

98/02/04 10:50:52 OK 2.1 4.9 18.7

2020 Report

Date Time Status Min Avg Max
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REAL-TIME PERC MEASUREMENTS
DOWNLOADED FROM PHOTOVAC 2020 PID

SHOP N - FIRST DAY OF SAMPLING

98/02/04 10:51:07 OK 0.1 12.3 29.3
98/02/04 10:51:22 OK 5.4 17.5 40.6
98/02/04 10:51:37 OK 3.1 14.5 29.6
98/02/04 10:51:52 OK 3.2 7.3 16.9
98/02/04 10:52:07 OK 1.1 7.3 29.5
98/02/04 10:52:22 OK 0.4 9.8 23.2
98/02/04 10:52:37 OK 5 9.4 15.8
98/02/04 10:52:52 OK 1.7 4.6 8.3
98/02/04 10:53:07 OK 0.9 6.5 15.1
98/02/04 10:53:22 OK 8.1 11.3 19.8
98/02/04 10:53:37 OK 4.3 12.4 25.3
98/02/04 10:53:52 OK 12.7 22.6 58.2
98/02/04 10:54:07 OK 2.6 12.7 29.4
98/02/04 10:54:22 OK 4.5 29.3 95.8
98/02/04 10:54:37 OK 7.8 20.9 61.9
98/02/04 10:54:52 OK 0.9 5.5 16.9
98/02/04 10:55:07 OK 1.9 6 8.9
98/02/04 10:55:22 OK 2.1 .3.3 4.9
98/02/04 10:55:37 OK 1.8 2 2.3
98/02/04 10:55:52 OK 0.8 1.6 2.2
98/02/04 10:56:07 OK 0.7 1.2 1.7
98/02/04 10:56:22 OK 0 0.3 0.8
98/02/04 13:03:17 OK 0 5.6 11.4
98/02/04 13:03:32 OK 1.4 22.8 177
98/02/04 13:03:47 OK 14.2 191 326
98/02/04 13:04:02 OK 29.3 152 538
98/02/04 13:04:17 OK 11.6 92 315
98/02/04 ·13:04:32 OK 4.8 9.8 29.4
98/02/04 13:04:47 OK 2.6 5.4 11.3
98/02/04 13:05:02 OK 3.4 7.2 12.3
98/02/04 13:05:17 OK 4 7 14.1

98/02/04 13:05:32 OK 4.3 14.4 36.9

98/02/04 13:05:47 OK 3 22.2 64.8

98/02/04 13:06:02 OK 10.2 64.6 159

98/02/04 13:06:17 OK 29 52.2 100

98/02/04 13:06:32 OK 53.8 116 274

98/02/04 13:06:47 OK 53.8 105 231

98/02/04 13:07:02 OK 5.9 26.3 84.4
98/02/04 13:07:17 OK 7.5 41.2 94.4

98/02/04 13:07:32 OK 14 25.4 34.6

98/02/04 13:07:47 OK 16 40.4 57.3

98/02/04 13:08:02 OK 10.7 40.3 133

98/02/04 13:08:17 OK 15.6 51 162

98/02/04 13:08:32 OK 7.8 20.6 39.3

98/02/04 13:08:47 OK 4.1 25.4 56.3
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REAL-TIME PERC MEASUREMENTS
DOWNLOADED FROM PHOTOVAC 2020 PID

SHOP N - FIRST DAY OF SAMPLING

98/02/04 13:09:02 OK 4.4 9 13.2
98/02/04 13:09:17 OK 2.5 6.4 14.6
98/02/04 13:09:32 OK 3.8 7.6 14
98/02/04 13:09:47 OK 4.1 10.8 26.4
98/02/04 13:10:02 OK 7.5 10.5 14.5
98/02/04 13:10:17 OK 3.1 9.4 30.3
98/02/04 13:10:32 OK 1.5 4.3 7.8
98/02/04 13:10:47 OK 1.3 1.7 2.4
98/02/04 13:11:02 OK 0 1.9 2.5

98/02/04 13:11:17 OK 0 1 2.4

2020 Report

Date Time Status Min Avg Max

98/02/04 13:11:32 OK 0.2 1.2 1.9
98/02/04 13:11:47 OK 0 0.2 0.7

98/02/04 13:52:02 OK 0 0.1 0.9
98/02/04 13:52:17 OK 0 0 0
98/02/04 13:52:32 OK 0 0.5 2.1

98/02/04 13:52:47 OK 0 0.5 2
98/02/04 13:53:02 OK 0 0.4 1.7

98/02/04 13:53:17 OK 0 0 0.1

98/02/04 13:53:32 OK 0 0 0
98/02/04 13:53:47 OK 0 0 0

98/02/04 13:54:02 OK 0 0 0
98/02/04 13:54:17 OK 0 0 0
98/02/04 13:54:32 OK 0 0 0

98/02/04 13:54:47 OK 0 0 0

98/02/04 13:55:02 OK 0 0 0

98/02/04 13:55:17 OK 0 0 0

98/02/04 13:55:32 OK 0 0 0

98/02/04 13:55:47 OK 0 0 0

98/02/04 13:56:02 OK 0 0 0

98/02/04 13:56:17 OK 0 0 0.6

98/02/04 13:56:32 OK 0 0.5 2.8

98/02/04 13:56:47 OK 0 0 0.8

98/02/04 13:57:02 OK 0 0 0

98/02/04 13:57:17 OK 0 0 0

98/02/04 13:57:32 OK 0 0 0

98/02/04 13:57:47 OK 0 0 0

98/02/04 .13:58:02 OK 0 0 0

98/02/04 13:58:17 OK 0 0 0

98/02/04 13:58:32 OK 0 0 0

98/02/04 13:58:47 OK 0 0 0

98/02/04 13:59:02 OK 0 0 0
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REAL-TIME PERC MEASUREMENTS
DOWNLOADED FROM PHOTOVAC 2020 PID

SHOP N - FIRST DAY OF SAMPLING

98/02/04 13:59:17 OK 0 0 0
98/02/04 13:59:32 OK 0 0 0
98/02/04 13:59:47 OK 0 0 0
98/02/04 14:00:02 OK 0 34.9 224
98/02/04 14:00:17 OK 85 248 536
98/02/04 14:00:32 OK 0.4 54.8 219
98/02/04 14:00:47 OK 0 2.8 16.3

98/02/04 14:01:02 OK 0 6.2 17.5

98/02/04 14:01:17 OK 0 4.5 12.5

98/02/04 14:01:32 OK 0.6 3.4 9.2

98/02/04 14:01:47 OK 0 0.8 4.8

98/02/04 14:02:02 OK 0 1.8 5.3

98/02/04 14:02:17 OK 0 3.7 40.8

98/02/04 14:02:32 OK 1.9 15.7 41.6

98/02/04 14:02:47 OK 0 12 28

98/02/04 14:03:02 OK 0 2.5 10

98/02/04 14:03:17 OK 0 0.5 1.4

98/02/04 ·14:03:32 OK 0.5 0.9 1.6

98/02/04 14:03:47 OK 1 1.3 1.6

98/02/04 14:04:02 OK 0.8 1.3 1.9

98/02/04 14:04:17 OK 1.6 2.2 3.2

98/02/04 14:04:32 OK 1.4 2.9 7.9

98/02/04 14:04:47 OK 0.8 2.4 3.2

98/02/04 14:05:02 OK 0.8 3.4 7.2

2020 Report

Date Time Status Min Avg Max

98/02/04 14:05:17 OK 6.9 22.2 66.6

98/02/04 14:05:32 OK 5.8 24.4 63.1

98/02/04 14:05:47 OK 0.7 4.1 25

98/02/04 14:06:02 OK 0.2 3.5 9.3

98/02/04 14:06:17 OK 0.7 2.4 4.4

98/02/04 14:06:32 OK 0.4 1.4 4.1

98/02/04 14:06:47 OK 0 0.3 1.1

98/02/04 14:07:02 OK 0 0.8 2.9

98/02/04 14:07:17 OK 0 0.4 2.1
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REAL-TIME PERC MEASUREMENTS
DOWNLOADED FROM PHOTOVAC 2020 PID

SHOP N - SECOND DAY OF SAMPLING

2020 Report

Date Time Status Min Avg Max
98/02/05 8:02:37 Off 0 0.1 1.8
98/02/05 8:02:52 Cal 1.1 3.3 10.2
98/02/05 8:03:07 Cal 0 0 1.1
98/02/05 8:03:22 Cal 0 2.7 10.3
98/02/05 8:03:37 Cal 0 0 0.2
98/02/05 8:03:52 Cal 0 51.2 214
98/02/05 8:04:07 Cal 198 216 219
98/02/05 8:04:22 OK 1.6 147 199
98/02/05 8:04:37 OK 0.1 0.5 1.6
98/02/05 8:04:52 OK 0 0.1 1.1
98/02/05 8:05:07 OK 0 11.3 161
98/02/05 8:05:22 OK 13.9 182 200
98/02/05 8:17:21 OK 0 0.2 1.1
98/02/05 8:17:36 OK 0 0 0
98/02/05 8:17:51 OK 0 0 0
98/02/05 8:18:06 OK 0 0 0
98/02/05 8:18:21 OK 0 0 0
98/02/05 8:18:36 OK 0 0 0
98/02/05 8:24:19 OK 0 0 0
98/02/05 8:24:34 OK 0 48.2 280
98/02/05 8:24:49 OK 2.4 188 612
98/02/05 8:25:04 ALPK 457 840 1051
98/02/05 8:25: 19 ALPK 54.1 248 819
98/02/05 8:25:34 OK 15.6 66.1 143
98/02/05 8:25:49 OK 7.1 13.4 30.4
98/02/05 8:26:04 OK 3.3 6.7 13.2
98/02/05 8:26:19 OK 3.3 18.8 32.5
98/02/05 8:26:34 OK 0 3.2 7
98/02/05 8:26:49 OK 6.5 12.9 19.8
98/02/05 8:27:04 OK 1.8 5.7 11.5
98/02/05 8:27:19 OK 8.1 16 23.7

98/02/05 8:27:34 OK 1.7 14.4 28.3

98/02/05 8:27:49 OK 1.7 12.5 32.5

98/02/05 8:28:04 OK 10.8 39.3 59.7

98/02/05 8:28:19 OK 5.5 19.6 40

98/02/05 8:28:34 OK 10.9 24.4 33

98/02/05 8:28:49 OK 10.9 31.8 73.4

98/02/05 8:29:04 OK 1.5 13.5 32.2

98/02/05 8:29:19 OK 6.5 17.4 40.4

98/02/05 8:29:34 OK 5.7 14.7 27.5

98/02/05 8:29:49 OK 2.3 10.9 27.5

98/02/05 8:30:04 OK 3.6 20.7 55.5
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REAL-TIME PERC MEASUREMENTS
DOWNLOADED FROM PHOTOVAC 2020 PID

SHOP N - SECOND DAY OF SAMPLING

98/02/05
98/02/05
98/02/05
98/02/05
98/02/05
98/02/05
98/02/05
98/02/05
98/02/05
98/02/05
98/02/05
98/02/05
98/02/05

8:30:19 OK
8:30:34 OK
8:30:49 OK
8:31:04 OK
8:31:19 OK
8:31:34 OK
8:31:49 OK
8:32:04 OK
8:32:19 OK
8:32:34 ALPK
8:32:49 OK
8:33:04 OK
8:33:19 ALPK

1.3
4.4
6.3

7
10.5
8.9

o
0.3

o
44.2
65.6
24.4
31.8

13.6
16.9
12.6

18
19.7
17.8

5.1
4

25.9
312
111

63.4
188

34.4
38.7
24.7
34.9
33.8
28.8
12.9
12.9
162

1059
212
178
850

2020 Report

Date Time Status Min Avg Max
98/02/05 8:33:34 OK 7.2 47.4 117
98/02/05 8:33:49 OK 30.4 49.3 71.1
98/02/05 8:34:04 OK 33.6 45.4 56.2

98/02/05 8:34:19 OK 25.4 35.9 49.5

98/02/05 8:34:34 OK 14.2 29 73.1
98/02/05 8:34:49 OK 13.7 54.2 118

98/02/05 8:35:04 OK 8.4 30.1 68
98/02/05 8:35:19 OK 30.4 53.9 92.2

98/02/05 8:35:34 OK 9.1 25.9 53.6

98/02/05 8:35:49 OK 11.2 17.2 24.8

98/02/05 8:36:04 OK 10.3 13.8 18.6

98/02/05 8:36:19 OK 8.6 11.7 15.3

98/02/05 8:36:34 ALPK 8.5 337 1080

98/02/05 8:36:49 ALPK 64.6 269 750

98/02/05 8:37:04 OK 2.6 13 64.6

98/02/05 8:37:19 OK 3.9 7.7 14.4

98/02/05 8:37:34 OK 2.8 3.7 7

98/02/05 8:37:49 OK 1.1 3.4 5.5

98/02/05 8:38:04 OK 0.3 1.1 2

98/02/05 8:38:19 OK 0.9 2.6 4.4

98/02/05 8:38:34 OK 0 2.1 4.9

98/02/05 8:38:49 OK 0 0 0

98/02/05 8:39:04 OK 0 0 0

98/02/05 8:39:19 OK 0 0 0

98/02/05 9:19:24 OK 0 0 0.6

98/02/05 9:19:39 OK 0 0 0

98/02/05 9:19:54 OK 0 0 0

98/02/05 9:20:09 OK 0 0 0
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REAL-TIME PERC MEASUREMENTS
DOWNLOADED FROM PHOTOVAC 2020 PID

SHOP N - SECOND DAY OF SAMPLING

98/02/05 9:20:24 OK 0 0 0
98/02/05 9:20:39 OK 0 0 0
98/02/05 9:20:54 OK 0 18.3 62.4
98/02/05 9:21:09 OK 0 104 226
98/02/05 9:21:24 OK 45.5 165 316
98/02/05 9:21:39 OK 61.7 394 633
98/02/05 9:21:54 OK 3.4 201 574
98/02/05 9:22:09 OK 16.6 48.9 63.6
98/02/05 9:22:24 OK 7.3 14.2 29.2
98/02/05 9:22:39 OK 4.1 5.1 7.3
98/02/05 9:22:54 OK 1.3 3.9 8.4
98/02/05 9:23:09 OK 2.1 20.4 36.1
98/02/05 9:23:24 OK 9.5 32 59.4
98/02/05 9:23:39 OK 8.3 16.6 35.7
98/02/05 9:23:54 OK 4 19 58.8
98/02/05 9:24:09 OK 8.1 24.7 42.6
98/02/05 9:24:24 OK 9 36.9 113
98/02/05 9:24:39 OK 6.3 19 42.6
98/02/05 9:24:54 OK 6.5 27.9 60.5
98/02/05 9:25:09 OK 11.8 26.3 53.2

98/02/05 9:25:24 OK 17.4 32.7 52

98/02/05 9:25:39 OK 10.7 24.4 41.1
98/02/05 9:25:54 OK 4.9 17.5 36.6

98/02/05 9:26:09 OK 18.1 29.1 45.1
98/02/05 9:26:24 OK 8.5 46.2 118
98/02/05 9:26:39 OK 8.5 30.5 38.9
98/02/05 9:26:54 OK 22.2 34.1 52.2

2020 Report

Date Time' Status Min Avg Max
98/02/05 9:27:09 OK 16.2 25.9 52.2

98/02/05 9:27:24 OK 13.9 18.4 29.8

98/02/05 9:27:39 OK 5.8 15.6 30.1

98/02/05 9:27:54 OK 5.9 10.6 18.1

98/02/05 9:28:09 OK 3.5 12.2 48.2

98/02/05 9:28:24 OK 3.3 10.4 22.8

98/02/05 9:28:39 OK 4.7 11 20

98/02/05 9:28:54 OK 1.1 10.2 20.8

98/02/05 9:29:09 OK 10.9 18.8 36.6

98/02/05 9:29:24 OK 13.5 30.8 80.5

98/02/05 9:29:39 OK 6.5 16.8 44.5

98/02/05 9:29:54 OK 3.6 14.9 49.8

98/02/05 9:30:09 OK 4.9 14.3 28.2

98/02/05 9:30:24 OK 1 2.4 7.3
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REAL-TIME PERC MEASUREMENTS
DOWNLOADED FROM PHOTOVAC 2020 PID

SHOP N - SECOND DAY OF SAMPLING

98/02/05 9:30:39 OK 1.7 9.3 19.8
98/02/05 9:30:54 OK 3.6 13.8 51
98/02/05 9:31:09 OK 7.9 20.8 63.8
98/02/05 9:31:24 OK 13.5 26.8 39.5
98/02/05 9:31:39 OK 8.8 24.3 60.4
98/02/05 9:31:54 OK 2.3 13.7 35
98/02/05 9:32:09 OK 6.2 12.7 24.4
98/02/05 9:32:24 OK 6.2 13.8 24.4
98/02/05 9:32:39 OK 5.2 11.3 18.8
98/02/05 9:32:54 OK 1.9 8.1 15
98/02/05 9:33:09 OK 1.9 32.3 103

98/02/05 9:33:24 OK 16.8 75.8 242

98/02/05 9:33:39 OK 16.8 126 273

98/02/05 9:33:54 OK 24.3 67.5 156

98/02/05 9:34:09 OK 15.6 24.5 34.5

98/02/05 9:34:24 OK 3.7 106 654

98/02/05 9:34:39 OK 23.2 69.3 140
98/02/05 9:34:54 OK 44.4 85.3 139
98/02/05 9:35:09 OK 14.5 49.1 105
98/02/05 9:35:24 OK 14.5 39.1 70.8
98/02/05 9:35:39 OK 25.5 39 68.8

98/02/05 9:35:54 OK 28.5 54.4 118
98/02/05 9:36:09 OK 26.5 47.2 71.9
98/02/05 9:36:24 OK 15.2 29.5 49.4
98/02/05 9:36:39 OK 18.8 30.1 49.9
98/02/05 9:36:54 OK 8.1 23 38.1
98/02/05 9:37:09 OK 5.4 14.1 18.3
98/02/05 9:37:24 OK 3.2 11 20.7

98/02/05 9:37:39 OK 12.2 16.8 30
98/02/05 9:37:54 OK 8.2 16.6 29.4
98/02/05 9:38:09 OK 5.5 11.4 19.9
98/02/05 9:38:24 OK 2.2 5.1 9.5
98/02/05 9:38:39 OK 4.1 5.9 9.7

98/02/05 9:38:54 OK 2.8 4 5

98/02/05 9:39:09 OK 1.9 3.1 5

98/02/05 9:39:24 OK 1.1 2.4 4.1
98/02/05 9:39:39 OK 0.1 0.7 1.3

98/02/05 9:39:54 OK 0 0.3 0.7

98/02/05 10:37:03 OK 0 86.6 187

98/02/05 10:37:18 OK 187 189 190

98/02/05 10:37:33 OK 190 191 192

.2020 Report
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REAL-TIME PERC MEASUREMENTS
DOWNLOADED FROM PHOTOVAC 2020 PID

SHOP N - SECOND DAY OF SAMPLING

Date Time Status Min Avg Max
98/02/05 10:37:48 OK 192 192 192
98/02/05 11:01:38 OK 0 0.3 2.8
98/02/05 11:01:53 OK 0 35.7 196
98/02/05 11:02:08 OK 0.6 4.7 27.5
98/02/05 11:02:23 OK 9.1 111 285
98/02/05 11 :02:38 ALPK 208 537 1042
98/02/05 11 :02:53 ALPK 83.3 335 857
98/02/05 11:03:08 OK 30 142 345
98/02/05 11:03:23 OK 11.3 17.6 32.4
98/02/05 11:03:38 OK 8.2 13.8 25.7
98/02/05 11:03:53 OK 5 9.8 16.7
98/02/05 11:04:08 OK 5.8 18.6 49.3

98/02/05 11:04:23 OK 5.3 27.5 82.1

98/02/05 11:04:38 OK 11.4 21.8 36.4

98/02/05 11:04:53 OK 6.9 11.1 20.1
98/02/05 11:05:08 OK 1.8 6.8 22.9
98/02/05 11:05:23 OK 1.4 6.1 20.5
98/02/05 11:05:38 OK 0.8 16.9 62.1
98/02/05 11:05:53 OK 13.5 23.7 34.2
98/02/05 11:06:08 OK 15.6 25 49.9

98/02/05 11:06:23 OK 1.1 13.5 62.2
98/02/05 11:06:38 OK 1.1 16 62.2

98/02/05 11:06:53 OK 2.7 19.4 53.9

98/02/05 11:07:08 OK 11.7 34.7 75.1
98/02/05 11:07:23 OK 11.1 27.8 55.1

98/02/05 11:07:38 OK 9.9 18.1 33.5

98/02/05 11:07:53 OK 4.5 19.1 31.2

98/02/05 11:08:08 OK 6.2 14.1 21.9

98/02/05 11:08:23 OK 5.9 16.7 32.9

98/02/05 11:08:38 OK 6.4 11.7 17.3
98/02/05 11:08:53 OK 3.6 9.1 16.7

98/02/05 11:09:08 OK 0.7 2 4.5

98/02/05 11:09:23 OK 1.2 5.8 13.2

98/02/05 11:09:38 OK 0 0 1.2

98/02/05 11 :09:53 ALPK 0 281 1371
98/02/05 11:10:08 ALPK 23.3 189 940

98/02/05 11:10:23 OK 53.8 94.3 258

98/02/05 11:10:38 OK 10 56.6 97.5

98/02/05 11:10:53 OK 23.6 46.1 140

98/02/05 11:11:08 OK 6.8 15.8 24.2

98/02/05 11:11:23 OK 2 7.2 26.7

98/02/05 11:11:38 OK 0.2 14 41.1

98/02/05 11:11:53 OK 11.2 16.2 33.9

98/02/05 11:12:08 OK 11.1 18.2 35.8

98/02/05 11:12:23 OK 10 20.4 35.8

98/02/05 11:12:38 OK 2.1 9.5 14.3
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REAL-TIME PERC MEASUREMENTS
DOWNLOADED FROM PHOTOVAC 2020 PIO

SHOP N - SECOND DAY OF SAMPLING

98/02/05
98/02/05
98/02/05
98/02/05
98/02/05
98/02/05
98/02/05
98/02/05
98/02/05

11:42:16 OK
11:42:31 OK
11:42:46 OK
11:43:01 OK
11:43:16 OK
11:43:31 OK
11:43:46 OK
11:44:01 OK
11:44:16 OK

o
o

3.6
38.4
7.2
8.3
8.3

15.8
5.5

0.1
20.9
28.9
173
102

18.8
20.9
33.3
27.5

1.4
178

60.7
282
282

55.1
38.8
56.2
51.8

2020 Report

Date Time Status Min Avg Max
98/02/05 11:44:31 OK 13.3 23.1 39.3
98/02/05 11:44:46 OK 5.5 14.8 39.3
98/02/05 11:45:01 OK 13.1 26.3 52.5
98/02/05 11:45:16 OK 5.3 32.9 71.1
98/02/05 11:45:31 OK 1.6 21.3 59.1
98/02/05 11:45:46 OK 9.9 21.6 30.6
98/02/05 11:46:01 OK 4.8 17.5 38.9
98/02/05 11:46:16 OK 4.1 20.7 34.1
98/02/05 11:46:31 OK 19.5 33.6 57
98/02/05 11:46:46 OK 4.1 23.6 63.8
98/02/05 11:47:01 OK 3.5 7.6 26.3
98/02/05 11 :47:16 OK 5.1 10.4 38.7
98/02/05 11:47:31 OK 4.4 6 9.6
98/02/05 11:47:46 OK 3.8 23.1 43.9

98/02/05 11:48:01 OK 4 17.6 72.5

98/02/05 11:48:16 OK 5.4 10.9 22.2

98/02/05 11:48:31 OK 4.6 6.3 8.2
98/02/05 11:48:46 OK 3.1 9.5 31.2
98/02/05 11:49:01 OK 2.7 3.8 5.5
98/02/05 11:49:16 OK 3.6 5.2 9.7
98/02/05 11:49:31 OK 2.1 3.5 4.8

98/02/05 11:49:46 OK 0 1.8 3.8

98/02/05 11:50:01 ALPK 1.7 432 1537

98/02/05 11:50:16 OK 119 223 346

98/02/05 11:50:31 OK 40.9 89.4 221

98/02/05 11:50:46 OK 27.8 40 60.8

98/02/05 11:51:01 OK 15 56.4 139

98/02/05 11:51:16 OK 37.2 77.2 139

98/02/05 11:51:31 OK 34.9 47.8 55.4

98/02/05 11:51:46 OK 28.1 33.8 46.5

98/02/05 11:52:01 OK 21.4 24.9 28.4

98/02/05 11:52:16 OK 22 81.5 210

Page 6



REAL-TIME PERC MEASUREMENTS
DOWNLOADED FROM PHOTOVAC 2020 PID

SHOP N - SECOND DAY OF SAMPLING •
98/02/05 11:52:31 OK 107 147 238
98/02/05 11:52:46 OK 14.9 62.5 120
98/02/05 11:53:01 OK 11.1 63.7 140
98/02/05 11:53:16 OK 22.2 43.1 79.9
98/02/05 11:53:31 OK 9.8 18.7 34.9
98/02/05 11:53:46 OK 3.6 8.1 16.6
98/02/05 11:54:01 OK 3.6 6.1 9.2
98/02/05 11:54:16 OK 2.7 6.5 12.6
98/02/05 12:09:55 OK 2.2 22.8 85.3
98/02/05 12:10:10 OK 13.9 16.7 20.9
98/02/05 12:10:25 OK 9.1 15 33.2
98/02/05 12:10:40 OK 3.7 6.3 9.1
98/02/05 12:10:55 OK 3.8 7.5 13.5
98/02/05 12:11:10 OK 7.8 12.1 18.3
98/02/05 12:11:25 OK 4.6 6.6 10.4
98/02/05 12:11:40 OK 4.1 6.9 8.8
98/02/05 12:11:55 OK 2.3 6.4 9.4
98/02/05 12:12:10 OK 2 3.5 5
98/02/05 12:12:25 OK 2.2 5.5 7
98/02/05 12:12:40 OK 3.4 4.2 5.5
98/02/05 12:12:55 OK 2.4 3.7 4.4
98/02/05 12:13:10 OK 1.6 2.2 2.7
98/02/05 12:13:25 OK 0.9 1.7 3.7

2020 Report

Date Time Status Min Avg Max
98/02/05 12:13:40 OK 1.5 1.5 1.7

98/02/05 12:57:50 OK 0.5 1.5 2.7
98/02/05 12:58:05 OK 0.2 1.6 3.6
98/02/05 12:58:20 OK 1 26.6 125

98/02/05 12:58:35 OK 13.2 62.2 . 144
98/02/05 12:58:50 OK 48.5 144 229

98/02/05 12:59:05 OK 77.7 316 528

98/02/05 12:59:20 OK 48.4 116 224

98/02/05 12:59:35 OK 29.1 65.7 99.4

98/02/05 12:59:50 OK 16 19.7 33.5

98/02/05 13:00:05 OK 10.1 20.5 27.8

98/02/05 13:00:20 OK 5.3 8.4 15.7

98/02/05 13:00:35 OK 7.1 14.8 17.8

98/02/05 13:00:50 OK 12.5 23.6 31.7

98/02/05 13:01:05 OK 12.5 31.8 36.8

98/02/05 13:01:20 OK 14.4 26.2 38.2

98/02/05 13:01:35 OK 8.6 30.1 41.9

98/02/05 13:01:50 OK 2.8 6.4 13.1
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REAL-TIME PERC MEASUREMENTS
DOWNLOADED FROM PHOTOVAC 2020 PID

SHOP N - SECOND DAY OF SAMPLING

98/02/05 13:02:05 OK 1.8 4.2 6.9

98/02/05 13:02:20 OK 2.8 5 9.3

98/02/05 13:02:35 OK 2.4 3.4 5
98/02/05 13:02:50 OK 1.2 2.7 3.9

98/02/05 13:03:05 OK 0 0.2 1.5

98/02/05 13:03:20 OK 0 0 0.5
98/02/05 13:03:35 OK 0 1.1 3.9

98/02/05 13:03:50 OK 0.5 4.1 10.3
98/02/05 13:04:05 OK 0.7 3 8.6
98/02/05 13:04:20 OK 2.7 7 14.6

98/02/05 13:51:35 OK 0 1.9 3.2

98/02/05 13:51:50 OK 1.2 1.6 2.3

98/02/05 13:52:05 OK 2 2.9 3.7

98/02/05 13:52:20 OK 2.6 20.8 122

98/02/05 13:52:35 OK 2 25.7 122

98/02/05 13:52:50 OK 16.4 75.5 224

98/02/05 13:53:05 OK 4.4 46.6 199

98/02/05 13:53:20 OK 21.2 80.6 181

98/02/05 13:53:35 OK 16.8 18.8 24.9

98/02/05 13:53:50 OK 3.5 7.8 18

98/02/05 13:54:05 OK 3.9 5.5 7.6

98/02/05 13:54:20 OK 2.9 3.7 5.3

98/02/05 13:54:35 OK 2 3.1 4.8

98/02/05 13:54:50 OK 1.2 2.3 5.7

98/02/05 13:55:05 OK 1 1.9 5.2

98/02/05 13:55:20 OK 0.9 1.5 2.4

98/02/05 13:55:35 OK 0.8 1.2 1.8

98/02/05 13:55:50 OK 1 1.9 3.1

98/02/05 13:56:05 OK 1.3 1.3 1.7

98/02/05 13:56:20 OK 1 1.1 1.3

98/02/05 13:56:35 OK 1.2 1.4 2

98/02/05 13:56:50 OK 1.4 1.8 2.1

98/02/05 13:57:05 OK 0.5 0.8 1.4

98/02/05 14:35:36 OK 0 0 0.8

98/02/05 14:35:51 OK 0 0.1 0.9

98/02/05 14:36:06 OK 0 70.8 307

98/02/05 14:36:21 ALPK 34.1 427 1236

2020 Report

Date Time Status Min Avg Max

98/02/05 14:36:36 ALPK 102 666 1236

98/02/05 14:36:51 OK 26 112 415

98/02/05 14:37:06 OK 1.4 27.3 67.8

98/02/05 14:37:21 OK 0.7 1.3 1.9

98/02/05 14:37:36 OK 0.4 1.6 2.3
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REAL-TIME PERC MEASUREMENTS
DOWNLOADED FROM PHOTOVAC 2020 PID

SHOP N - SECOND DAY OF SAMPLING

98/02/05 14:37:51 OK 0.7 1.2 1.6
98/02/05 15:02:44 OK 0 115 191
98/02/05 15:02:59 OK 191 192 192
98/02/05 15:03:14 OK 192 192 193
98/02/05 15:28:26 OK 0 0.7 193
98/02/05 15:28:41 OK 0 15.6 151
98/02/05 15:28:56 OK 1.6 34.4 91.3
98/02/05 15:29:11 OK 3.6 40.9 117
98/02/05 15:29:26 OK 2.6 97.9 200
98/02/05 . 15:29:41 OK 3 7.7 50

98/02/05 15:29:56 OK 2.7 4.4 5.9

98/02/05 15:30:11 OK 2.3 4.3 10.3

98/02/05 15:30:26 OK 2 3 4

98/02/05 15:30:41 OK 1.5 17.8 60.4

98/02/05 15:30:56 OK 1.4 17.7 60.4

98/02/05 15:31:11 OK 3 8.8 36.1

98/02/05 15:31:26 OK 2.9 18.7 51.8

98/02/05 15:31:41 OK 1 4.9 16.7

98/02/05 15:31:56 OK 1.5 4 15.3

98/02/05 15:32:11 OK 1.7 5 22

98/02/05 15:32:26 OK 7 32.9 63.4

98/02/05 15:32:41 OK 4.7 25.4 56.4

98/02/05 15:32:56 OK 1.1 2.4 12.1

98/02/05 15:33:11 OK 0.3 2.1 5.5

98/02/05 15:33:26 OK 1 5.6 16.9

98/02/05 15:33:41 OK 1 1.4 2.8

98/02/05 15:33:56 OK 1.4 13.5 29.1

98/02/05 15:34:11 OK 1.3 4 31.1

98/02/05 15:34:26 OK 0.9 9.6 25.4

98/02/05 15:34:41 OK 0.4 1.6 6

98/02/05 15:34:56 OK 0 3.6 29.3

98/02/05 15:35:11 OK 2.2 13.9 61.9

98/02/05 15:35:26 OK 1 3.2 8.7

98/02/05 15:35:41 OK 1.5 3.5 8.3

98/02/05 15:35:56 OK 0 0.2 2

98/02/05 15:36:11 OK 0 0.2 0.7

98/02/05 15:36:26 OK 0 1 10.4

98/02/05 15:36:41 OK 0 0.1 2.2

98/02/05 15:36:56 OK 0 1.4 4.4
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REAL-TIME PERC MEASUREMENTS
DOWNLOADED FROM PHOTOVAC 2020 PID

SHOP L - FIRST DAY OF SAMpUNG

98/02/17 8:46:19 OK 0 4.2 5.6
98/02/17 8:46:34 OK 4.4 4.6 4.8

98/02/17 8:46:49 Cal 4 4.7 11
98/02/17 8:47:04 Cal 0 1.9 11
98/02/17 8:47:19 Cal 0 0 0
98/02/17 8:47:34 Cal 0 0 0

98/02/17 8:47:49 Cal 0 64.4 128

98/02/17 8:48:04 Cal 29.9 30 30

98/02/17 8:48:19 Cal 29.9 29.9 30

98/02/17 8:48:34 OK 0 22.4 29.9

98/02/17 8:48:49 OK 0 0 0
2020 Report

Date Time Status Min Avg Max

98/02/17 8:49:04 OK 0 0 0
98/02/17 8:49:19 OK 0 0 0.1
98/02/17 8:49:34 OK 0 5 12.9

98/02/17 8:49:49 OK 0 0 0

98/02/17 8:50:04 OK 0 0 0

98/02/17 8:50:19 OK 0 0 0

98/02/17 8:50:34 OK 0 0 0

98/02/17 8:50:49 OK 0 0 0

98/02/17 8:51:04 OK 0 0 0
98/02/17 8:51:19 OK 0 0 0

98/02/17 9:29:26 OK 0 0 0

98/02/17 9:29:41 OK 0 4.1 26.5

98/02/17 9:29:56 OK 0 6.5 26.7

98/02/17 9:30:11 OK 0 3.7 23.3

98/02/17 9:30:26 OK ·-4.7 20.6 45.3

98/02/17 9:30:41 OK 0 4.7 43.1

98/02/17 9:30:56 OK 0 0 0

98/02/17 9:31:11 OK 0 0 0
98/02/17 10:17:48 OK 0 0 0

98/02/17 10:18:03 OK 0 0 0

98/02/17 10:18:18 OK 0 2.2 10.3

98/02/17 10:18:33 OK 0 2.9 13

98/02/17 10:18:48 OK 0 0 0.9

98/02/17 10:19:03 OK 0 7.3 26.9

98/02/17 10:19:18 OK 0 7.1 26.2

98/02/17 10:19:33 OK 0 0 0.1

98/02/17 10:57:34 OK. 0 0.7 10.6

98/02/17 10:57:49 OK 3.3 7.3 12.2

98/02/17 10:58:04 OK 0 8.7 24.7
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REAL-TIME PERC MEASUREMENTS
DOWNLOADED FROM PHOTOVAC 2020 PID

SHOP L - FIRST DAY OF SAMpLING

98/02/17
98/02/17
98/02/17
98/02/17
98/02/17
98/02/17
98/02/17
98/02/17
98/02/17
98/02/17
98/02/17
98/02/17
98/02/17
98/02/17
98/02/17
98/02/17
98/02/17
98/02/17
98/02/17
98/02/17
98/02/17
98/02/17
98/02/17
98/02/17
98/02/17
98/02/17
98/02/17
98/02/17
98/02/17
98/02/17
98/02/17
98/02/17
98/02/17
98/02/17
98/02/17
98/02/17
98/02/17
98/02/17
98/02/17
98/02/17
98/02/17
98/02/17
98/02/17
98/02/17
98/02/17
98/02/17
98/02/17

11:37:32 OK
11:37:47 OK
11:38:02 OK
11:38:17 OK
11:38:32 OK
11:55:04 OK
11:55:19 Cal
11 :55:34 Cal
11 :55:49 Cal
11:56:04 OK
11:56:19 OK
11:56:34 OK
11 :56:49 Cal
11 :57:04 Cal
11:57:19 Cal
11:57:34 OK
11:57:49 OK
11:58:04 OK
11:58:19 OK
11:58:34 OK
11:58:49 OK
11:59:04 OK
11:59:19 ALPK
11 :59:34 ALPK
11:59:49 OK
12:00:04 OK
12:00:19 OK
12:00:34 OK
12:00:49 OK
12:01:04 OK
12:01:19 OK
12:01:34 OK
12:01:49 OK
12:02:04 OK
12:02:19 OK
12:02:34 OK
12:40:06 OK
12:40:21 OK
12:40:36 OK
12:40:51 OK
12:41:06 OK
12:41:21 OK
12:41:36 OK
13:20:12 OK
13:20:27 OK.
13:20:42 OK
13:20:57 OK

o
o
o
o
o
o
o
o
o
o
o
o
o
o

48.6
1.2
0.3

o
o

2.3
0.8
0.1
0.1

6
3.6

1
0.4
0.1

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

4.6

Page 2

o 0
14.6 58.8
25.4 55.'5

o 0
o 0
o 0

0.1 1.4
0.1 1.2
o 0
o 0
o 0.2
o 0
o 0

22.2 50.7
49 49.2

131 199
0.5 1.2
0.2 1.6
3.5 6.9
4.6 19.7

19.2 26.5
0.2 0.8

1112 >2000
96.3 701

8.5 18.2
4.1 10

3 9.6
0.7 3.5

o 0.2
o 0
o 0
o 0
o 0
o 0
o 0
o 0

0.2 1.5
o 0

69.5 219
52.6 242

o 0.6
60.8 156

0.2 1.9
0.3 1.4

o 0
17 99

92.4 210



REAL-TIME PERC MEASUREMENTS
DOWNLOADED FROM PHOTOVAC 2020 PID

SHOP L - FIRST DAY OF SAMPLING

98/02/17 13:21:12 OK 0 28.6 143
98/02/17 13:21:27 OK 0 0.1 2.8
98/02/17 13:21:42 OK 0 0 0
98/02/17 14:01:52 OK 0 0.2 1.1
98/02/17 14:02:07 OK 0 0 0
98/02/17 14:02:21 OK 0 19.4 142
98/02/17 14:02:37 OK 2.6 57.5 201
98/02/17 14:02:51 OK 2.6 104 239
98/02117 14:03:06 OK 39.8 178 460
98/02/17 14:03:22 OK 0.1 8.2 112

98/02/17 14:03:37 OK 0 0 0.1
98/02/17 14:03:52 OK 0 0 0
98/02/17 14:04:07 OK 0 0 0

98/02/17 14:04:22 OK 0 0 0

98/02/17 14:04:37 OK 0 0 0
98/02/17 14:04:52 OK 0 0 0
98/02/17 14:05:07 OK 0 0 0
98/02/17 14:05:22 OK 0 0 0
98/02/17 14:05:37 OK 0 0 0
98/02/17 14:05:52 OK 0 0 0
98/02/17 14:06:07 OK 0 0 0
98/02/17 14:06:22 OK 0 0 0
98/02/17 14:06:37 OK 0 0 0
98/02/17 14:06:52 OK 0 0 0
98/02/17 14:07:07 OK 0 0 0

98/02/17 14:07:22 OK 0 4.4 17.5

98/02/17 14:07:37 OK 0 0 0.8

98/02/17 14:07:52 OK 0 0 0
98/02/17 14:08:07 OK 0 0 0

98/02/17 14:08:22 OK 0 0 0

98/02/17 14:08:37 OK 0 0 0

98/02/17 14:08:52 OK 0 0 0

98/02/17 14:09:07 OK .. 0 0 0

98/02/17 14:09:22 OK 0 0 0
2020 Report

Date Time Status Min Avg Max

98/02/17 14:09:37 OK 0 0 0

98/02/17 14:09:52 OK 0 0 0

98/02/17 14:10:07 OK 0 0 0
98/02/17 14:10:22 OK 0 0 0
98/02/17 14:10:37 OK 0 0 0

98/02/17 14:10:52 OK. 0 0 0

98/02/17 14:11:07 OK 0 0 0

98/02/17 14:11:22 OK 0 0 0
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REAL-TIME PERC MEASUREMENTS
DOWNLOADED FROM PHOTOVAC 2020 PIO

SHOP L - FIRST DAY OF SAMpLING

98/02/17 14:11:37 OK 0 0 0
98/02/17 14:11:52 OK 0 0 0
98/02/17 14:12:07 OK 0 0 0
98/02/17 14:12:22 OK 0 0 0
98/02117 14:12:37 OK 0 0 0
98/02/17 14:12:52 OK 0 0 0
98/02/17 14:13:07 OK 0 0 0
98/02/17 14:13:22 OK 0 0 0
98/02/17 14:13:37 OK 0 0 0
98/02/17 14:13:52 OK 0 0 0
98/02/17 14:14:07 OK 0 0 0
98/02/17 14:14:22 OK 0 0 0
98/02/17 14:14:37 OK 0 0 0
98/02/17 14:14:52 OK 0 0 0
98/02/17 14:15:07 OK 0 0 0
98/02/17 14:15:22 OK 0 0 0
98/02/17 14:15:37 OK 0 0 0
98/02/17 14:15:52 OK 0 0 0
98/02/17 14:16:07 OK 0 0 0
98/02/17 14:16:22 OK 0 0 0
98/02/17 14:16:37 OK 0 0 0
98/02/17 14:16:52 OK 0 0 0
98/02/17 14:17:07 OK 0 0 0
98/02/17 14:17:22 OK 0 0 0
98/02/17 14:17:37 OK 0 0 0
98/02/17 14:17:52 OK 0 0 0
98/02/17 14:18:07 OK 0 0 0
98/02/17 14:18:22 OK 0 0 0
98/02/17 14:18:37 OK 0 0 0
98/02/17 14:18:52 OK 0 0 0
98/02/17 14:19:07 OK 0 0 0
98/02/17 14:19:22 OK 0 0 0
98/02/17 14:19:37 OK .- 0 0.6 4.1
98/02/17 14:19:52 OK 0.4 5.9 14.6
98/02/17 14:20:07 OK 0 4.9 15.1
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REAL-TIME PERC MEASUREMENTS
DOWNLOADED FROM PHOTOVAC 2020 PID

SHOP L - SECOND DAY OF SAMPLING

2020 Report

Date Time Status Min Avg Max

98/02/18 9:14:14 OK 0 2.9 3.8

98/02/18 9:14:29 OK 2.8 2.9 3.2

98/02/18 9:14:44 OK 2.5 2.6 2.8

98/02/18 9:14:59 OK 2.2 2.2 2.5

98/02/18 9:15:14 OK 1.9 2 2.2

98/02/18 9:15:29 OK 1.7 1.8 1.9

98/02/18 9:15:44 OK 1.5 1.6 1.7

98/02/18 9:15:59 OK 1.3 1.4 1.5

98/02/18 9:16:14 OK 1.1 1.2 1.3

98/02/18 9:16:29 OK 0.9 1 1.1

98/02/18 9:16:44 Cal 0.7 1 4.6

98/02/18 9:16:59 Cal 0 1.5 7

98/02/18 9:17:14 Cal 0 0 0

98/02/18 9:17:29 OK 0 0 0

98/02/18 9:17:44 Cal 0 0 0

98/02/18 9:17:59 Cal 0 0 0

98/02/18 9:18:14 Cal 0 118 182

98/02/18 9:18:29 Cal 182 185 198

98/02/18 9:18:44 OK 36.4 188 199

98/02/18 9:18:59 OK 0.1 1 36.4

98/02/18 9:19:14 OK 0 0 0.1

98/02/18 9:19:29 OK 0 0 0

98/02/18 9:19:44 OK 0 0 0

98/02/18 9:28:21 OK 0 0 0.3

98/02/18 9:28:36 OK 0 0 0

98/02/18 9:28:51 OK 0 0 0
98/02/18 9:29:06 OK 0 17.3 168

98/02/18 9:29:21 OK .- 0 0.6 9.1
98/02/18 9:29:36 OK 0 0 0
98/02/18 9:29:51 OK 0 0.7 3.7

98/02/18 9:30:06 OK 0.2 11.2 34.6

98/02/18 9:30:21 OK 0 25.5 71.9

98/02/18 9:30:36 OK 0 32.2 63.4

98/02/18 9:30:51 OK 0 0.1 1.4

98/02/18 9:31:06 OK 0 2.1 19.2

98/02/18 9:31:21 OK 1.1 13.2 22.3

98/02/18 9:31:36 OK 0.9 13.5 37.6

98/02/18 9:31:51 OK 0 3.5 19.9

98/02/18 9:32:06 OK 0 0 0

98/02/18 9:32:21 OK 0 0 0

98/02/18 9:32:36 OK 0 0 0

98/02/18 9:32:51 OK 0 0 0
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REAL-TIME PERC MEASUREMENTS
DOWNLOADED FROM PHOTOVAC 2020 PID

SHOP L - SECOND PAY OF SAMPLING

98/02/18
98/02/18
98/02/18
98/02/18
98/02/18
98/02/18
98/02/18
98/02/18
98/02/18
98/02/18
98/02/18
98/02/18
98/02/18

9:33:06 OK
9:33:21 OK
9:33:36 OK
9:33:51 OK

10:26:21 OK
10:26:36 OK
10:26:51 OK
10:27:06 OK
10:27:21 OK
10:27:36 OK
10:27:51 OK
10:28:06 OK
10:28:21 OK

o
o
o
o
o
o
o
o
o
o
o
o
o

o
o
o
o
o
o
o
o
o
o
o

0.4
0.3

o
o
o
o

0.3
o
o
o
o
o
o
2

2.2

2020 Report

Date Time Status Min Avg Max
98/02/18 10:28:36 OK 0 1.4 8.7

98/02/18 10:28:51 OK 0 1.5 7.5

98/02/18 10:29:06 OK 0 0.4 5.3

98/02/18 10:29:21 OK 0 0 0
98/02/18 10:29:36 OK 0 0 0

98/02/18 10:29:51 OK .- 0 0 0
98/02/18 10:30:06 OK 0 0 0
98/02/18 11:28:39 OK 0 0 0
98/02/18 11:28:54 OK 0 0 0
98/02/18 11:29:09 OK 0 0 0
98/02/18 11:29:24 OK 0 5.3 30.4

98/02/18 11:29:39 OK 0 4.9 30.5

98/02/18 11:29:54 OK 0 8.4 32.4

98/02/18 11:30:09 OK 0 14.1 62.8

98/02/18 11:30:24 OK 0 53.8 113

98/02/18 11:30:39 OK 0 9.3 15.5

98/02/18 11:30:54 OK 0.7 5.7 17.8

98/02/18 11:31:09 OK 0.2 0.7 2.6

98/02/18 11:31:24 OK 0 0.5 2

98/02/18 11:31:39 OK 0 0 0
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REAL-TIME PERC MEASUREMENTS
DOWNLOADED FROM PHOTOVAC 2020 PID

SHOP L - SECOND DAY OF SAMPLING

98/02/18 11:31:54 OK 0 0 0
98/02/18 11:32:09 OK 0 0 0
98/02/18 11:32:24 OK 0 0 0
98/02/18 11:32:39 OK 0 0 0
98/02/18 11:32:54 OK 0 0 0
98/02/18 11:33:09 OK 0 0 0
98/02/18 11:33:24 OK 0 0 0
98/02/18 11:33:39 OK 0 0 0
98/02/18 11:33:54 OK 0 0 0
98/02/18 12:23:15 OK 0 0 0

98/02/18 12:23:30 OK 0 0 0

98/02/18 12:23:45 OK 0 1.9 13.9

98/02/18 12:24:00 OK 0 7.1 35

98/02/18 12:24:15 OK 0 10.7 32

98/02/18 12:24:30 OK 2.8 48.5 89.4

98/02/18 12:24:45 OK 2.9 19.3 89.4

98/02/18 12:25:00 OK 4 12 21.2

98/02/18 12:25:15 OK 6.1 14.6 20.3

98/02/18 12:25:30 OK 2.2 12.8 32.1

98/02/18 12:25:45 OK 0.8 1.2 2.7

98/02/18 12:26:00 OK 0 0.3 1.1

98/02/18 12:26:15 OK 0 0 0

98/02/18 12:26:30 OK 0 0 0

98/02/18 12:26:45 OK 0 0 0

98/02/18 12:27:00 OK 0 0 0

98/02/18 12:27:15 OK 0 0.1 1

98/02/18 13:29:53 OK 0 0 0

98/02/18 13:30:08 OK 0 0 0

98/02/18 13:30:23 OK 0 23.4 100

98/02/18 13:30:38 OK 0 29.2 160

98/02/18 13:30:53 OK 0 12.7 38.7

98/02/18 13:31:08 OK •. 1.5 15.3 47.1

98/02/18 13:31:23 OK 2.4 37.3 90.9

98/02/18 13:31:38 OK 22 106 359

98/02/18 13:31:53 OK 2.5 28.4 43.8

2020 Report
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REAL-TIME PERC MEASUREMENTS
DOWNLOADED FROM PHOTOVAC 2020 PID

SHOP L - SECOND DAY OF SAMpLING

Date Time Status Min Avg Max
98/02/18 13:32:08 OK 9.2 25.1 62.3
98/02/18 13:32:23 OK 5.1 18.6 68.4
98/02/18 13:32:38 OK 0.1 1.4 10.9
98/02/18 13:32:53 OK 0 0.2 0.5
98/02/18 13:33:08 OK 0 0 0
98/02/18 13:33:23 OK 0 0 0
98/02/18 13:33:38 OK 0 0 0
98/02/18 13:33:53 OK 0 0 0
98/02/18 13:34:08 OK 0 0 0
98/02/18 13:34:23 OK 0 0 0
98/02/18 13:34:38 OK 0 0 0
98/02/18 13:34:53 OK 0 0 0
98/02/18 13:35:08 OK 0 0 0
98/02/18 13:35:23 OK 0 0 0
98/02/18 13:35:38 OK 0 0 0
98/02/18 13:35:53 OK 0 0 0
98/02/18 13:36:08 OK 0 0 0
98/02/18 13:36:23 OK 0 0 0
98/02/18 13:36:38 OK 0 0 0
98/02/18 13:36:53 OK 0 0 0
98/02/18 13:37:08 OK 0 0 0
98/02/18 13:37:23 OK 0 0 0
98/02/18 14:32:54 OK 0 0 0
98/02/18 14:33:09 OK 0 0 0
98/02/18 14:33:24 OK 0 0 0.5
98/02/18 14:33:39 OK 0 4.6 40.6

98/02/18 14:33:54 OK 0 32.6 66.4
98/02/18 14:34:09 OK 0 1.6 49.1

98/02/18 14:34:24 OK 0 0 0
98/02/18 14:34:39 OK 0 0 0
98/02/18 14:34:54 OK 0 0 0
98/02/18 14:35:09 OK 0 0 0
98/02/18 14:35:24 OK 0 0 0
98/02/18 14:35:39 OK 0 0 0
98/02/18 14:35:54 OK 0 0 0
98/02/18 14:36:09 OK 0 0 0
98/02/18 14:36:24 OK 0 0 0

98/02/18 14:39:13 OK 0 0 0
98/02/18 14:39:28 OK 0 0 0
98/02/18 14:39:43 OK 0 0 0

98/02118 14:39:58 OK 0 0 0
98/02/18 14:40:13 OK 0 0 0
98/02/18 14:40:28 OK 0 0 0
98/02/18 14:40:43 OK 0 0 0
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REAL-TIME PERC MEASUREMENTS
DOWNLOADED FROM PHOTOVAC 2020 PID

SHOP L - SECOND DAY OF SAMpLING

98/02/18
98/02/18
98/02/18
98/02/18
98/02/18
98/02/18
98/02/18
98/02/18
98/02/18
98/02/18
98/02/18

14:40:58 OK
14:41:13 OK
14:41:28 OK
14:41:43 OK
14:41:58 OK
14:42:13 OK
14:42:28 OK
14:42:43 OK
14:42:58 OK
14:43:13 OK
14:43:28 OK

o
o
o
o
o
o
o
o
o
o
o

o
o
o
o
o
o
o
4

0.4
o
o

o
o
o
o
o
o
o

33.9
2.4
0.5

o

2020 Report

Date Time Status Min Avg Max

98/02/18 14:43:43 OK 0 0.1 0.8

98/02/18 14:43:58 OK 0 0 0

98/02/18 14:44:13 OK 0 0 0

98/02/18 14:44:28 OK 0 0 0

98/02/18 14:44:43 OK 0 0 0

98/02/18 14:44:58 OK 0 0 0

98/02118 14:45:13 OK 0 0 0

98/02/18 14:45:28 OK .- 0 0 0

98/02/18 14:45:43 OK 0 0 0

98/02/18 14:45:58 OK 0 0 0

98/02/18 14:46:13 OK 0 0 0

98/02/18 14:46:28 OK 0 0 0

98/02/18 14:46:43 OK 0 0 0

98/02/18 14:46:58 OK 0 0 0

98/02/18 14:47:13 OK 0 0 0

98/02/18 14:47:28 OK 0 0 0

98/02/18 14:47:43 OK 0 0 0

98/02/18 14:47:58 OK 0 0 0

98/02/18 14:48:13 OK 0 0 0
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REAL-TIME PERC MEASUREMENTS
DOWNLOADED FROM PHOTOVAC 2020 PID

SHOP L - SECOND DAY OF SAMpLING

2020 Report

Date Time Status Min Avg Max
98/02/18 8:15:07 OK 0 2.2 3.1
98/02/18 8:15:22 OK 1.3 1.5 1.9
98/02/18 8:15:37 Cal 0.1 2 6.7
98/02/18 8:15:52 Cal 0 0 0.1
98/02/18 8:16:07 OK 0 0.3 1.5
98/02/18 8:16:22 Cal 1.2 186 218

98/02/18 8:16:37 Cal 192 194 198

98/02/18 8:16:52 OK 73.6 190 199

98/02/18 8:17:07 OK 0.4 1.7 73.6
98/02/18 8:17:22 OK 0.4 146 187

98/02/18 8:17:37 OK 130 157 200
98/02/18 8:17:52 OK 1.2 106 198
98/02/18 8:18:07 OK 0.3 0.6 1.2
98/02/18 8:18:22 OK 0 0 0.3
98/02/18 8:18:37 OK 0 0 0
98/02/18 8:18:52 OK 0 0 0
98/02/18 8:19:07 OK 0 0 0

98/02/18 8:20:07 ALPK 0 257 >2000
98/02/18 8:20:22 ALPK 2.1 389 >2000
98/02/18 8:20:37 OK 0 0.6 3.9
98/02/18 . 8:20:52 OK 0 0 0.1
98/02/18 9:20:44 OK 0 0.1 1.7
98/02/18 9:20:59 OK 0 0 0
98/02/18 9:21:14 OK 0 4.6 70.4

98/02/18 9:21:29 OK 0 36.8 255
98/02/18 9:55:06 OK .. 0 0.1 1.2

98/02/18 9:55:21 OK 0 0 1.2
98/02/18 9:55:36 OK 0 0 0

98/02/18 9:55:51 OK 0 0 0

98/02/18 9:56:06 OK 0 0 0
98/02/18 9:56:21 OK 0 0 0

98/02/18 9:56:36 OK 0 0 0

98/02/18 9:56:51 OK 0 0 0

98/02/18 9:57:06 OK 0 0 0

98/02/18 9:57:21 OK 0 0 0

98/02/18 9:57:36· OK 0 0 0

98/02/18 9:57:51 OK 0 95.7 336

98/02/18 9:58:06 ALF~K 211 486 749

98/02/18 9:58:21 OK 7.6 25.4 211
98/02/18 9:58:36 OK 1.2 4.7 13.5
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REAL-TIME PERC MEASUREMENTS
DOWNLOADED FROM PHOTOVAC 2020 PID

SHOP L - SECOND DAY OF SAMPLING

98/02/18
98/02/18
98/02/18
98/02/18
98/02/18
98/02/18
98/02/18
98/02/18
98/02/18
98/02/18
98/02/18
98/02/18
98/02/18
98/02/18
98/02/18

9:58:51 OK
9:59:06 OK
9:59:21 OK

10:47:54 OK
10:48:09 OK
10:48:24 OK
10:48:39 OK
10:48:54 OK
10:49:09 OK
10:49:24 OK
10:49:39 OK
11:13:34 OK
11:13:49 OK
11:14:04 OK
11:14:19 OK

2.2
0.3

o
o
o

3.8
19.5
17.2
5.8
0.3

o
o
o

172
175

5.3
1.3
0.2

o
7.2

69.3
81.1
80.7
37.6
4.4
1.7
o

148
174
175

14.9
2.4
0.8
0.7
109
154
164
226
96.5
14.8
4.4
0.6
172
175
176

2020 Report

Date Time Status Min Avg Max
98/02/18 11:14:34 Cal 176 176 177

98/02/18 11:14:49 Cal 177 177 177

98/02/18 11:15:04 Cal 1.1 108 198
98/02/18 11:15:19 OK .- 0 0.1 1.1
98/02/18 11:15:34 OK 0 41 188

98/02/18 11:15:49 OK 188 193 194

98/02/18 11:16:04 OK 0.9 119 196

98/02/18 11:16:19 OK 0 0.1 0.9

98/02/18 11:35:17 OK 0 1.5 4.4

98/02/18 11:35:32 OK 0 82.1 255

98/02/18 11:35:47 OK 16.7 229 505

98/02118 11:36:02 OK 47.6 157 490

98/02/18 11:36:17 OK 1.9 32.8 120

98/02/18 11:36:32 OK 0.8 2.7 5.5

98/02/18 11:36:47 OK 0 0.7 1.9

98/02/18 12:49:01 OK. 0 0 0.5

98/02/18 12:49:16 OK 0 0 0

98/02/18 12:49:31 OK 0 166 570
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REAL-TIME PERC MEASUREMENTS
DOWNLOADED FROM PHOTOVAC 2020 PID

SHOP L - SECOND DAY OF SAMPLING

98/02/18 12:49:46 ALPK 107 475 1185
98/02/18 12:50:01 OK 3.8 31.2 107
98/02/18 12:50:16 OK 3.8 12.2 18.6
98/02/18 12:50:31 OK 0 2.3 7.2
98/02/18 12:50:46 OK 0 0.9 1.7
98/02/18 13:25:55 OK 0 0 0.9
98/02/18 13:26:10 OK 0 0 0
98/02/18 13:26:25 OK 0 0 0
98/02/18 13:26:40 OK 0 0 0
98/02/18 13:26:55 OK 0 23.8 83.2

98/02/18 13:27:10 OK 14.3 62.1 135

98/02/18 13:27:25 OK 0 1.6 14.3

98/02/18 13:27:40 OK 0 0 0

98/02/18 14:08:21 OK 0 0 0.3

98/02/18 14:08:36 OK 0 0 0

98/02/18 14:08:51 OK 0 20.9 59.5

98/02/18 14:09:06 OK 3.7 35.5 108
98/02/18 14:09:21 OK 0 1.8 4.4

98/02/18 14:09:36 OK 0 0 0

98/02/18 14:09:51 OK 0 0 0
98/02/18 14:10:06 OK 0 0 0

98/02/18 14:10:21 OK 0 0 0

98/02/18 14:10:36 OK 0 0 0

98/02/18 14:10:51 OK 0 0 0

98/02/18 14:12:05 OK 0 0 0

98/02/18 14:12:20 OK 0 0 0

98/02/18 14:12:35 OK 0 0 0

98/02/18 14:12:50 OK 0 0 0

98/02/18 14:13:05 OK 0 5.7 67.7

98/02/18 14:13:20 OK 0 0 0

98/02/18 14:13:35 OK 0 0.1 1.7

98/02/18 14:13:50 OK 0 0 0
98/02/18 14:14:05 OK 0 0 0
98/02/18 14:14:20 OK 0 0 0.8

98/02/18 14:14:35 OK 0 0 0.4

98/02/18 14:14:50 OK 0 4.9 25.1

98/02/18 14:15:05 OK 0 0.5 4.6
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REAL-TIME PERC MEASUREMENTS
DOWNLOADED FROM PHOTOVAC 2020 PID

SHOP L - SECOND DAY OF SAMPLING

2020 Report

Date
98/02/18
98/02/18
98/02/18
98/02/18
98/02/18
98/02/18
98/02/18
98/02/18
98/02/18
98/02/18
98/02/18
98/02/18
98/02/18
98/02/18

Time Status
14:15:20 OK
14:15:35 OK
14:15:50 OK
14:16:05 OK
14:16:46 OK
14:43:34 OK
14:43:49 OK
14:44:04 OK
14:44:19 OK
14:44:34 OK
14:44:49 OK
14:45:04 OK
14:45:19 OK
14:45:34 OK

Min Avg
o
o
o
o
o
o
o
o
o
o
o
o
o
o

Page 9

Max
0.1 1.6

o 1.6
o 0
o 0
o 0
o 0
o 0
o 0
o 0
o 0
o 0

36 121
6.8 25.5

o 0



REAL-TIME PERC MEASUREMENTS
DOWNLOADED FROM PHOTOVAC 2020 PIO

SHOP T - FIRST DAY OF SAMpLING

2020 Report

Date Time Status Min Avg Max
98/02/18 9:14:14 OK 0 2.9 3.8
98/02/18 9:14:29 OK 2.8 2.9 3.2
98/02/18 9:14:44 OK 2.5 2.6 2.8
98/02/18 9:14:59 OK 2.2 2.2 2.5
98/02/18 9:15:14 OK 1.9 2 2.2
98/02/18 9:15:29 OK 1.7 1.8 1.9

98/02/18 9:15:44 OK 1.5 1.6 1.7

98/02/18 9:15:59 OK 1.3 1.4 1.5

98/02/18 9:16:14 OK 1.1 1.2 1.3

98/02/18 9:16:29 OK 0.9 1 1.1

98/02/18 9:16:44 Cal 0.7 1 4.6
98/02/18 9:16:59 Cal 0 1.5 7

98/02/18 9:17:14 Cal 0 0 0
98/02/18 9:17:29 OK 0 0 0
98/02/18 9:17:44 Cal 0 0 0

98/02/18 9:17:59 Cal 0 0 0

98/02/18 9:18:14 Cal 0 118 182

98/02/18 9:18:29 Cal 182 185 198

98/02/18 9:18:44 OK 36.4 188 199

98/02/18 9:18:59 OK 0.1 1 36.4

98/02/18 9:19:14 OK 0 0 0.1

98/02/18 9:19:29 OK 0 0 0

98/02/18 9:19:44 OK 0 0 0

98/02/18 9:28:21 OK 0 0 0.3

98/02/18 9:28:36 OK 0 0 0

98/02/18 9:28:51 OK 0 0 0

98/02/18 9:29:06 OK 0 17.3 168

98/02/18 9:29:21 OK 0 0.6 9.1

98/02/18 9:29:36 OK 0 0 0

98/02/18 9:29:51 OK 0 0.7 3.7

98/02/18 9:30:06 OK 0.2 11.2 34.6

98/02/18 9:30:21 OK 0 25.5 71.9

98/02/18 9:30:36 OK 0 32.2 63.4

98/02/18 9:30:51 OK 0 0.1 1.4

98/02/18 9:31:06 OK 0 2.1 19.2

98/02/18 9:31:21 OK 1.1 13.2 22.3

98/02/18 9:31:36 OK 0.9 13.5 37.6

98/02/18 9:31:51 OK 0 3.5 19.9

98/02/18 9:32:06 OK 0 0 0

98/02i18 9:32:21 OK 0 0 0

98/02/18 9:32:36 OK' 0 0 0

98/02/18 9:32:51 OK 0 0 0
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REAL-TIME PERC MEASUREMENTS
DOWNLOADED FROM PHOTOVAC 2020 PID

SHOP T - FIRST DAY OF SAMPLING

98/02/18
98/02/18
98/02/18
98/02/18
98/02/18
98/02/18
98/02/18
98/02/18
98/02/18
98/02/18
98/02/18
98/02/18
98/02/18

9:33:06 OK
9:33:21 OK
9:33:36 OK
9:33:51 OK

10:26:21 OK
10:26:36 OK
10:26:51 OK
10:27:06 OK
10:27:21 OK
10:27:36 OK
10:27:51 OK
10:28:06 OK
10:28:21 OK

o
o
o
o
o
o
o
o
o
o
o
o
o

o
o
o
o
o
o
o
o
o
o
o

0.4
0.3

o
o
o
o

0.3
o
o
o
o
o
o
2

2.2

2020 Report

Date Time Status Min Avg Max
98/02/18 10:28:36 OK 0 1.4 8.7
98/02/18 10:28:51 OK 0 1.5 7.5
98/02/18 10:29:06 OK 0 0.4 5.3
98/02/18 10:29:21 OK 0 0 0
98/02/18 10:29:36 OK 0 0 0

98/02/18 10:29:51 OK 0 0 0

98/02/18 10:30:06 OK 0 0 0

98/02/18 11:28:39 OK 0 0 0

98/02/18 11:28:54 OK 0 0 0

98/02/18 11:29:09 OK 0 0 0

98/02/18 11:29:24 OK 0 5.3 30.4

98/02/18 11:29:39 OK 0 4.9 30.5

98/02/18 11:29:54 OK 0 8.4 32.4

98/02/18 11:30:09 OK 0 14.1 62.8

98/02/18 11:30:24 OK 0 53.8 113

98/02/18 11:30:39 OK 0 9.3 15.5

98/02/18 11:30:54 OK 0.7 5.7 17.8

98/02/18 11:31:09 OK 0.2 0.7 2.6

98/02/18 11:31:24 OK 0 0.5 2

98/02/18 11:31:39 OK 0 0 0

Page 2



REAL-TIME PERC MEASUREMENTS
DOWNLOADED FROM PHOTOVAC 2020 PID

SHOP T - FIRST DAY OF SAMpLING

98/02/18 11:31:54 OK 0 0 0
98/02/18 11:32:09 OK 0 0 0
98/02/18 11:32:24 OK 0 0 0
98/02/18 11:32:39 OK 0 0 0
98/02/18 11:32:54 OK 0 0 0
98/02/18 11:33:09 OK 0 0 0
98/02/18 11:33:24 OK 0 0 0
98/02/18 11:33:39 OK 0 0 0
98/02/18 11:33:54 OK 0 0 0
98/02/18 12:23:15 OK 0 0 0
98/02/18 12:23:30 OK 0 0 0
98/02/18 12:23:45 OK 0 1.9 13.9
98/02/18 12:24:00 OK 0 7.1 35
98/02/18 12:24:15 OK 0 10.7 32
98/02/18 12:24:30 OK 2.8 48.5 89.4
98/02/18 12:24:45 OK 2.9 19.3 89.4
98/02/18 12:25:00 OK 4 12 21.2
98/02/18 12:25:15 OK 6.1 14.6 20.3
98/02/18 12:25:30 OK 2.2 12.8 32.1
98/02/18 12:25:45 OK 0.8 1.2 2.7
98/02/18 12:26:00 OK 0 0.3 1.1
98/02/18 12:26:15 OK 0 0 0
98/02/18 12:26:30 OK 0 0 0
98/02/18 12:26:45 OK 0 0 0
98/02/18 12:27:00 OK 0 0 0
98/02/18 12:27:15 OK 0 0.1 1
98/02/18 13:29:53 OK 0 0 0
98/02/18 13:30:08 OK 0 0 0
98/02/18 13:30:23 OK 0 23.4 100
98/02/18 13:30:38 OK 0 29.2 160
98/02/18 13:30:53 OK 0 12.7 38.7
98/02/18 13:31:08 OK 1.5 15.3 47.1

98/02/18 13:31:23 OK • '2.4 37.3 90.9
98/02/18 13:31:38 OK 22 106 359
98/02/18 13:31:53 OK 2.5 28.4 43.8

98/02/18 13:32:08 OK 9.2 25.1 62.3
98/02/18 13:32:23 OK 5.1 18.6 68.4

98/02/18 13:32:38 OK 0.1 1.4 10.9

98/02/18 13:32:53 OK 0 0.2 0.5

98/02/18 13:33:08 OK 0 0 0

98/02/18 13:33:23 OK 0 0 0

98/02/18 13:33:38 OK 0 0 0

98/02/18 13:33:53 OK 0 0 0

98/02/18 13:34:08 OK 0 0 0

98/02/18 13:34:23 OK' 0 0 0

98/02/18 13:34:38 OK 0 0 0
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REAL-TIME PERC MEASUREMENTS
DOWNLOADED FROM PHOTOVAC 2020 PID

SHOP T - FIRST DAY OF SAMPLING

98/02/18 13:34:53 OK 0 0 0
98/02/18 13:35:08 OK 0 0 0
98/02/18 13:35:23 OK 0 0 0
98/02/18 13:35:38 OK 0 0 0
98/02/18 13:35:53 OK 0 0 0
98/02/18 13:36:08 OK 0 0 0
98/02/18 13:36:23 OK 0 0 0
98/02/18 13:36:38 OK 0 0 0
98/02/18 13:36:53 OK 0 0 0

98/02/18 13:37:08 OK 0 0 0

98/02/18 13:37:23 OK 0 0 0

98/02/18 14:32:54 OK 0 0 0

98/02/18 14:33:09 OK 0 0 0

98/02/18 14:33:24 OK 0 0 0.5

98/02/18 14:33:39 OK 0 4.6 40.6

98/02/18 14:33:54 OK 0 32.6 66.4

98/02/18 14:34:09 OK 0 1.6 49.1

98/02/18 14:34:24 OK 0 0 0

98/02/18 14:34:39 OK 0 0 0

98/02/18 14:34:54 OK 0 0 0

98/02/18 14:35:09 OK 0 0 0

98/02/18 14:35:24 OK 0 0 0

98/02/18 14:35:39 OK 0 0 0

98/02/18 14:35:54 OK 0 0 0

98/02/18 14:36:09 OK 0 0 0

98/02/18 14:36:24 OK 0 0 0

98/02/18 14:39:13 OK 0 0 0

98/02/18 14:39:28 OK 0 0 0

98/02/18 14:39:43 OK 0 0 0

98/02/18 14:39:58 OK 0 0 0

98/02/18 14:40:13 OK 0 0 0

98/02/18 14:40:28 OK 0 0 0

98/02/18 14:40:43 OK 0 0 0

98/02/18 14:40:58 OK 0 0 0

98/02/18 14:41:13 OK 0 0 0

98/02/18 14:41:28 OK 0 0 0

98/02/18 14:41:43 OK 0 0 0

98/02/18 14:41:58 OK 0 0 0

98/02/18 14:42:13 OK 0 0 0

98/02/18 14:42:28 OK 0 0 0

98/02/18 14:42:43 OK 0 4 33.9

98/02/18 14:42:58 OK 0 0.4 2.4

98/02/18 14:43:13 OK 0 0 0.5

98/02/18 14:43:28 OK 0 0 0
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REAL-TIME PERC MEASUREMENTS
DOWNLOADED FROM PHOTOVAC 2020 PID

SHOP T - FIRST DAY OF SAMPLING

2020 Report

Date Time Status Min Avg Max
98/02/18 14:43:43 OK a 0.1 0.8
98/02/18 14:43:58 OK a a a
98/02/18 14:44:13 OK 0 a 0
98/02/18 14:44:28 OK 0 a 0
98/02/18 14:44:43 OK a 0 a
98/02/18 14:44:58 OK a 0 a
98/02/18 14:45:13 OK a a a
98/02/18 14:45:28 OK a a a
98/02/18 14:45:43 OK a a a
98/02/18 14:45:58 OK a a a
98/02/18 14:46:13 OK a a a
98/02/18 14:46:28 OK 0 a a
98/02/18 14:46:43 OK a a a
98/02/18 14:46:58 OK a 0 0
98/02/18 14:47:13 OK 0 a a
98/02/18 14:47:28 OK a a '0

98/02/18 14:47:43 OK a a 0
98/02/18 14:47:58 OK 0 a a
98/02/18 14:48:13 OK a 0 0
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REAL-TIME PERC MEASUREMENTS
DOWNLOADED FROM PHOTOVAC 2020 PID

SHOP T - SECOND DAY OF SAMpLING

2020 Report

Date Time Status Min Avg Max
98/02/19 9:23:49 OK 0 1.4 2
98/02/19 9:24:04 Cal 1 2.5 8.1
98/02/19 9:24:19 Cal 0 0.1 1
98/02/19 9:24:34 OK 0 0 0
98/02/19 9:24:49 OK 0 0 0
98/02/19 9:25:04 OK 0 0 0
98/02/19 9:25:19 OK 0 0 0

98/02/19 9:25:34 OK 0 50.5 167

98/02/19 9:25:49 Cal 167 178 182

98/02/19 9:26:04 Cal 182 185 198

98/02/19 9:26:19 OK 198 199 201
98/02/19 9:26:34 OK 7 45.6 201
98/02/19 9:26:49 OK 3.4 4.6 7
98/02/19 9:27:04 OK 1.7 2.5 3.4
98/02/19 9:27:19 OK 0.8 1.1 1.7
98/02/19 9:27:34 OK 0.2 0.4 0.8

98/02/19 9:27:49 OK 0 0 0.2

98/02/19 9:28:04 OK 0 0.1 1.2

98/02/19 9:28:19 OK 0 0 0

98/02/19 9:28:34 OK 0 0 0

98/02/19 9:28:49 OK 0 0 0

98/02/19 9:29:04 OK 0 0 0

98/02/19 9:29:19 OK 0 0 0

98/02/19 9:29:34 OK 0 0 0

98/02/19 9:29:49 OK 0 0 0

98/02/19 9:30:04 OK 0 0 0

98/02/19 9:30:19 OK 0 0 0

98/02/19 9:30:34 OK 0 0 0

98/02/19 9:30:49 OK 0 0 0

98/02/19 9:31:04 OK 0 0 0

98/02/19 9:31:19 OK 0 0 0

98/02/19 9:31:34 OK 0 0 0

98/02/19 9:31:49 OK 0 0 0

98/02/19 9:32:04 OK 0 0 0

98/02/19 9:32:19 OK 0 0 0

98/02/19 9:32:34 OK 0 0 0

98/02/19 9:32:49 OK 0 0 0

98/02/19 9:33:04 OK 0 53.8 192

98/02/19 9:33:19 OK 192 200 203

98/02/19 9:33:34 OK 203 204 204

98/02/19 9:33:49 Cal" 204 205 206

98/02/19 9:34:04 Cal 198 205 208
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REAL-TIME PERC MEASUREMENTS
DOWNLOADED FROM PHOTOVAC 2020 PID

SHOP T - SECOND DAY OF SAMpLING

98/02/19
98/02/19
98/02/19
98/02/19
98/02/19
98/02/19
98/02/19
98/02/19
98/02/19
98/02/19
98/02/19
98/02/19
98/02/19

9:34:19 OK
9:34:34 OK

10:27:50 OK
10:34:45 OK
10:35:00 OK
10:35:15 OK
10:35:30 OK
10:35:45 OK
10:36:00 OK
10:36:15 OK
10:36:30 OK
10:36:45 OK
10:37:00 OK

199
199

o
o
o
o
o
o
o
o
o
o
o

200
200

o
o
o
o
o
o
o
o
o
o
o

200
200
14.6

o
o
o
o
o
o
o
o
o
o

2020 Report

Date Time Status Min Avg Max

98/02/19 10:37:15 OK 0 0 0

98/02/19 10:37:30 OK 0 19.8 181

98/02/19 10:37:45 OK 0 21.3 84.5

98/02/19 10:38:00 OK 0 14.9 62.3

98/02/19 10:38:15 OK 2.2 56.2 227

98/02/19 10:38:30 OK 8.2 58 300

98/02/19 10:38:45 OK 4.1 40.9 296

98/02/19 10:39:00 OK 18.3 63.5 296

98/02/19 10:39:15 OK 0 7.2 20.8

98/02/19 10:39:30 OK 0 2.2 14.1

98/02/19 10:39:45 OK 0 3.8 33.9

98/02/19 10:40:00 OK 0 3.3 33.9

98/02/19 10:40:15 OK 0 3.1 24.8

98/02/19 10:40:30 OK 0 4 17.6

98/02/19 10:40:45 OK 0 2 16.7

98/02/19 11:35:35 OK 0 0 0

98/02/19 11:35:50 OK 0 0 0

98/02/19 11:36:05 OK 0 0 0

98/02/19 11 :36:20 OK' 0 0 0

98/02/19 11:36:35 OK 0 0 0
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REAL-TIME PERC MEASUREMENTS
DOWNLOADED FROM PHOTOVAC 2020 PID

SHOP T - SECOND DAY OF SAMpLING

98/02/19 11:36:50 OK 0 0 0
98/02/19 11:37:05 OK 0 2.3 27.5

98/02/19 11:37:20 OK 0 13.2 147
98/02/19 11:37:35 OK 2.4 54.6 307
98/02/19 11:37:50 OK 32 149 620
98/02/19 11:38:05 OK 4.8 47.1 268
98/02/19 11:38:20 OK 3.7 33.2 70.4
98/02/19 11:38:35 OK 0.6 21.2 64.3
98/02/19 11:38:50 OK 2.1 2.9 3.6

98/02/19 11:39:05 OK 0 0.3 2.8

98/02/19 12:22:24 OK 0 0 0

98/02/19 12:22:39 OK 0 0 0

98/02/19 12:22:54 OK 0 O. 0

98/02/19 12:23:09 OK 0 0 0

98/02/19 12:23:24 OK 0 0 0

98/02/19 12:23:39 OK 0 0 0
98/02/19 12:23:54 OK 0 0 0
98/02/19 12:24:09 OK 0 0 0
98/02/19 12:24:24 OK 0 0 0
98/02/19 12:24:39 OK 0 0 0
98/02/19 12:24:54 OK 0 0.1 2.1

98/02/19 12:25:09 OK 0 20.5 170

98/02/19 12:25:24 OK 3.1 57.2 263

98/02/19 12:25:39 OK 14.3 62.3 180

98/02/19 12:25:54 OK 15.9 41.4 122

98/02/19 12:26:09 OK 1.6 16.4 39.3

98/02/19 12:26:24 OK 0 13.6 52.1

98/02/19 12:27:53 OK 0 0 0

98/02/19 12:28:08 OK 0 0 0

98/02/19 13:27:09 OK 0 0 0

98/02/19 13:27:24 OK 0 0 0

98/02/19 13:27:39 OK 0 10.1 51.5

98/02/19 13:27:54 OK 0 50.7 339

98/02/19 13:28:09 OK 22.6 155 281

98/02/19 13:28:24 OK 19.4 106 181

2020 Report
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REAL-TIME PERC MEASUREMENTS
DOWNLOADED FROM PHOTOVAC 2020 PID

SHOP T - SECOND DAY OF SAMPLING

Date Time Status Min Avg Max
98/02/19 13:28:39 OK 13.6 39.3 74.5
98/02/19 13:28:54 OK 6.4 47.1 218
98/02/19 13:29:09 OK 0 13.3 64.8
98/02/19 15:25:00 OK 0 0 0.2
98/02/19 15:25:15 OK 0 0 0
98/02/19 15:25:30 OK 0 0 0
98/02/19 15:25:45 OK 0 0 0
98/02/19 15:26:00 OK 0 0 0
98/02/19 15:26:15 OK 0 3 22.1
98/02/19 15:26:30 OK 0 2.1 8.4
98/02/19 15:26:45 OK 2.1 22 66.8

" X# X$ New Oc. +i,x/.t.t
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REAL-TIME PERC MEASUREMENTS
DOWNLOADED FROM PHOTOVAC 2020 PID

SHOP G - FIRST DAY OF SAMPLING

2020 Report

Date Time Status Min Avg Max
98/02/19 9:23:35 OK 0 0.7 1.3
98/02/19 9:24:09 OK 0 0 0.2
98/02/19 9:24:24 Cal 0 1.8 7.8
98/02/19 9:24:39 Cal 0 1.1 7.5
98/02/19 9:24:54 Cal 0 0.9 7.5
98/02/19 9:25:09 Cal 0 0 0.1
98/02/19 9:25:24 OK 0 0 0
98/02/19 9:25:39 OK 0 0 0
98/02/19 9:25:54 OK a a 0

98/02/19 9:26:09 OK a 0 0
98/02/19 9:26:24 OK a 11 134
98/02/19 9:26:39 Cal 134 212 284
98/02/19 9:26:54 Cal 210 210 211
98/02/19 9:27:09 Cal 8.9 49.2 211
98/02/19 9:27:24 OK 2.2 8.4 9
98/02/19 9:27:39 OK 0 0 2.2

98/02/19 9:27:54 OK a 0 0

98/02/19 9:28:09 OK 0 0 0

98/02/19 9:28:24 OK 0 0 0

98/02/19 9:28:39 OK 0 0 0

98/02/19 9:28:54 OK 0 1.4 8.6
98/02/19 9:29:09 Cal 8.6 8.9 9.6
98/02/19 9:29:24 Cal 9 9 9
98/02/19 9:29:39 Cal 9 9 9
98/02/19 9:29:54 Cal 9 9 9
98/02/19 9:30:09 Cal 9 9 9

98/02/19 9:30:24 Cal 0 3.6 9

98/02/19 9:30:39 Cal 0 0 0
98/02/19 9:30:54 Cal

..
0 13.1 198

98/02/19 9:31:09 OK 22.4 96.3 198

98/02/19 9:31:24 OK 0.6 6.7 70.7

98/02/19 9:31:39 Cal 0.1 1.8 6.9

98/02/19 9:31:54 Cal 0 0 0.1

98/02/19 9:32:09 OK 0 26.7 187

98/02/19 9:32:24 OK 187 200 218

98/02/19 9:32:39 OK 0.2 31.2 200

98/02/19 9:32:54 OK 0 0 0.2

98/02/19 9:33:09 OK 0 0 0

98/02/19 9:33:24 OK 0 0 0

98/02/19 9:33:39 OK 0 0 0

98/02/19 9:33:54 OK· 0 0 0

98/02/19 9:34:09 OK 0 0 .0
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REAL-TIME PERC MEASUREMENTS
DOWNLOADED FROM PHOTOVAC 2020 PID

SHOP G - FIRST DAY OF SAMPLING

98/02/19
98/02/19
98/02/19
98/02/19
98/02/19
98/02/19
98/02/19
98/02/19
98/02/19
98/02/19
98/02/19
98/02/19
98/02/19

9:59:46 OK
10:00:01 OK
10:00:16 OK
10:00:31 OK
10:00:46 OK
10:01:01 OK
10:01:16 OK
10:59:31 OK
10:59:46 OK
11:00:01 OK
11:00:16 OK
11:00:31 OK
11:00:46 OK

o
o

6.3
4.8
1.7
0.3

o
o
o
o
o
o
o

o
1

31.4
45.8

91
9.7
4.5
1.5
8.4

12.4
o
o
o

0.9
7.5

49.3
120
142

40.5
14.2
8.3

40.7
54.1

1.4
o
o

2020 Report

Date
98/02/19
98/02/19
98/02/19
98/02/19
98/02/19

Time Status
12:30:15 OK
12:30:30 OK
12:30:45 OK
12:31:00 OK
16:23:21 OK

Min Avg
o
o
o
o
o

Max
0.4

16.9
o
o

0.1

3.3
50

0.1
o

0.8

" X# X$ New Cle. +~ -.t.t
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REAL-TIME PERC MEASUREMENTS
DOWNLOADED FROM PHOTOVAC 2020 PID

SHOP G - SECOND DAY OF SAMPLING

2020 Report

Date Time Status Min Avg Max
98/02/20· 8:58:51 OK 0 0 0
98/02/20 9:20:21 OK 0 0.2 1.7
98/02/20 9:20:36 OK 0 0 0
98/02/20 9:20:51 OK 0 0 0
98/02/20 9:21:06 OK 0 0 0
98/02/20 10:29:02 OK 0 0.1 1.3

98/02/20 10:29:17 OK 0 0 0
98/02/20 10:29:32 OK 0 0 0

98/02/20 10:29:47 OK 0 0 0

98/02/20 10:30:02 OK 0 16.8 126

98/02/20 10:30:17 OK 18.3 45.7 102

98/02/20 10:30:32 OK 0.3 127 340
98/02/20 10:30:47 OK 2.1 157 329
98/02/20 10:31:02 OK 2.1 211 371
98/02/20 10:31:17 OK 0.3 32.3 171
98/02/20 10:31:32 OK 0.3 8.4 52.1
98/02/20 10:31:47 OK 0 0.7 16.6

98/02/20 11:29:48 OK 0 0.1 1.7

98/02/20 11:30:03 OK 0 0 0
98/02/20 11:30:18 OK 0 0 0
98/02/20 11:30:33 OK 0 0 0

98/02/20 11:30:48 OK 0 13.8 28.8

98/02/20 11:31:03 OK 0 50.8 75.4

98/02/20 11:31:18 OK 0 16 69.1
98/02/20 11:31:33 OK 0 0.2 1.7

98/02/20 11:31:48 OK 0 0 0
98/02/20 11:32:03 OK 0 0 0
98/02/20 11:32:18 OK 0 0 0
98/02/20 11:32:33 OK 0 0 0
98/02120 11:32:48 OK 0 0 0
98/02120 11:33:03 OK 0 0 0

98/02/20 11:33:18 OK 0 0 0
98/02/20 11:33:33 OK 0 0 0
98/02/20 11:33:48 OK 0 0 0

98/02/20 12:23:14 OK 0 0.1 1.7

98/02/20 12:23:29 OK 1.7 21.2 43

98/02120 12:23:44 OK 0.2 49 128

98/02/20 12:23:59 OK 0 0.3 3
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REAL-TIME PERC MEASUREMENTS
DOWNLOADED FROM PHOTOVAC 2020 PID

SHOP 0 - FIRST DAY OF SAMpLING

1 - HyperTerminal data file
do not attempt to modify this

2020 Report

Date Time Status Min Avg Max
98/04/14 7:16:41 OK 0.6 0.7 1
98/04/14 7:16:56 OK 0.5 0.5 0.6
98/04/14 7:17:11 OK 0.2 0.3 0.6
98/04/14 7:17:26 OK 0 0.1 0.3
98/04/14 7:17:41 Cal 0 1.9 8.2
98/04/14 7:17:56 Cal 0 1.1 8
98/04/14 7:18:11 Cal 0 1 8
98/04/14 7:18:26 Cal 0 0 0
98/04/14 7:18:41 OK 0 0 0
98/04/14 7:18:56 OK 0 0 0
98/04/14 7:19:11 OK 0 0 0
98/04/14 7:19:26 Cal 0 0.3 3.4
98/04/14 7:19:41 Cal 2.5 158 186
98/04/14 7:19:56 Cal 186 193 199
98/04/14 7:20:11 OK 0.7 82.3 199
98/04/14 7:20:26 OK 0 0.2 0.7
98/04/14 7:20:41 OK 0 0 0
98/04/14 7:20:56 OK 0 0 0
98/04/14 7:21:11 OK 0 0 0
98/04/14 7:21:26 OK 0 0 0
98/04/14 7:21:41 OK 0 0 0
98/04/14 7:21:56 OK 0 0 0
98/04/14 7:22:11 OK 0 0 0
98/04/14 7:22:26 OK 0 0 0
98/04/14 7:22:41 OK 0 0 0
98/04/14 7:22:56 OK 0 0 0
98/04/14 7:23:11 OK 0 0 0
98/04/14 7:23:26 OK 0 0 0

98/04/14 7:23:41 OK 0 0 0

98/04/14 7:23:56 OK 0 0 0

98/04/14 7:24:11 OK 0 0 0

98/04/14 7:24:26 OK 0 0 0

98/04/14 7:24:41 OK 0 0 0
98/04/14 7:24:56 OK 0 0 0

98/04/14 7:25:11 OK 0 0 0

98/04/14 7:25:26 OK 0 0 0

98/04/14 7:25:41 OK 0 0 0

98/04/14 7:25:56 OK 0 1.5 6
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REAL-TIME PERC MEASUREMENTS
DOWNLOADED FROM PHOTOVAC 2020 PID

SHOP D - FIRST PAY OF SAMPLING

98/04/14 7:26:11 OK 0 0.2 2.3
98/04/14 7:26:26 OK 0 0 0
98/04/14 7:26:41 OK 0 0 0
98/04/14 7:26:56 OK 0 0 0
98/04/14 7:27:11 OK 0 0 0
98/04/14 7:27:26 OK 0 0 0
98/04/14 7:27:41 OK 0 0 0
98/04/14 7:27:56 OK 0 0 0
98/04/14 7:28:11 OK 0 0 0
98/04/14 7:28:26 OK 0 0 0

98/04/14 7:28:41 OK 0 0 0
98/04/14 7:28:56 OK 0 0 0
98/04/14 7:29:11 OK 0 0 0

98/04/14 7:29:26 OK 0 0 0.7

98/04/14 7:29:41 OK 0 0 0

98/04/14 7:29:56 OK 0 0 0
98/04/14 7:30:11 OK 0 0.4 2.4

2020 Report
Date Time Status Min Avg Max

98/04/14 7:30:26 OK 0 1.1 3.5

98/04/14 7:30:41 OK 0 0.7 3.5

98/04/14 7:30:56 OK 0 0 0

98/04/14 7:31:11 OK 0 0 0

98/04/14 7:31:26 OK 0 0 0

98/04/14 7:31:41 OK 0 0 0

98/04/14 7:31:56 OK 0 0 0
98/04/14 7:32:11 OK 0 0 0

98/04/14 7:32:26 OK 0 0 0

98/04/14 7:32:41 OK 0 0 0

98/04/14 7:32:56 OK 0 0 0

98/04/14 7:33:11 OK 0 0 0

98/04/14 7:33:26 OK 0 0 0

98/04/14 7:33:41 OK 0 0 0

98/04/14 7:33:56 OK 0 0 0

98/04/14 7:34:11 OK 0 0 0

98/04/14 7:34:26 OK 0 0 0

98/04/14 7:34:41 OK 0 0 0

98/04/14 7:34:56 OK 0 0 0

98/04/14 8:24:12 OK 0 0 0

98/04/14 8:24:27 OK 0 0 0

98/04/14 8:24:42 OK 0 0 0

98/04/14 8:24:57 OK 0 0 0

98/04/14 8:25:12 OK 0 0 0
98/04/14 8:25:27 OK' 0 0 0

98/04/14 8:25:42 OK 0 0 0
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REAL-TIME PERC MEASUREMENTS
DOWNLOADED FROM PHOTOVAC 2020 PID

SHOP D - FIRST DAY OF SAMpLING

98/04/14 8:25:57 OK 0 0 0
98/04/14 8:26:12 OK 0 0 0
98/04/14 8:26:27 OK 0 0 0
98/04/14 8:26:42 OK 0 0 0
98/04/14 8:26:57 OK 0 0 0
98/04/14 8:27:12 OK 0 0 0
98/04/14 8:27:27 OK 0 0 0
98/04/14 8:27:42 OK 0 0 0
98/04/14 8:27:57 OK 0 0 0
98/04/14 8:28:12 OK 0 0 0

98/04/14 8:28:27 OK 0 0 0
98/04/14 8:28:42 OK 0 0 0
98/04/14 8:28:57 OK 0 0 0

98/04/14 8:29:12 OK 0 0 0
98/04/14 8:29:27 OK 0 0 0
98/04/14 8:29:42 OK 0 0 0
98/04/14 8:29:57 OK 0 0 0
98/04/14 8:30:12 OK 0 0 0
98/04/14 8:30:27 OK 0 0 0
98/04/14 8:30:42 OK 0 0 0

98/04/14 8:30:57 OK 0 0 0
98/04/14 8:31:12 OK 0 0 0

98/04/14 8:31:27 OK 0 0 0
98/04/14 8:31:42 OK 0 0 0

98/04/14 8:31:57 OK 0 0 0
98/04/14 8:32:12 OK 0 0 0
98/04/14 8:32:27 OK 0 0 0
98/04/14 8:32:42 OK 0 0 0
98/04/14 8:32:57 OK 0 0 0

2020 Report

.-

Date Time Status Min Avg Max

98/04/14 8:33:12 OK 0 0 0

98/04/14 8:33:27 OK 0 0 0

98/04/14 8:33:42 OK 0 5 19.7

98/04/14 8:33:57 OK 0 2.1 7.4

98/04/14 8:34:12 OK 0 0 0

98/04/14 8:34:27 OK 0 0 0

98/04/14 8:34:42 OK 0 0 0

98/04/14 8:34:57 OK 0 0 0

98/04/14 8:35:12- OK 0 0 0

98/04/14 9:20:42 OK 0 0 0

98/04/14 9:20:57 OK 0 2.1 8.9

98/04/14 9:21:12 OK' 7 18.3 38.6

98/04/14 9:21:27 OK 0 2.3 10.8
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REAL-TIME PERC MEASUREMENTS
DOWNLOADED FROM PHOTOVAC 2020 PID

SHOP 0 - FIRST PAY OF SAMPLING

98/04/14 9:21:42 OK 0 0 0
98/04/14 9:21:57 OK 0 0 0
98/04/14 9:22:12 OK 0 0 0
98/04/14 9:22:27 OK 0 0 0
98/04/14 9:22:42 OK 0 69.7 238
98/04/14 9:22:57 OK 9.3 39.7 132
98/04/14 9:23:12 OK 0 0.7 9.3
98/04/14 9:23:27 OK 0 0 0
98/04/14 9:23:42 OK 0 0 0

98/04/14 9:23:57 OK 0 0 0

98/04/14 10:10:31 OK 0 0 0

98/04/14 10:10:46 OK 0 9.5 51.9

98/04/14 10:11:01 OK 0 19.6 90.6

98/04/14 10:11:16 OK 3.1 17.2 90.6

98/04/14 10:11:31 OK 0 1.5 7.4

98/04/14 10:11:46 OK 0 0.1 2

98/04/14 10:12:01 OK 0 0.1 1.7

98/04/14 10:12:16 OK 0 0 1.7

98/04/14 10:12:31 OK 0 0 0

98/04/14 11:01:35 OK 0 3.9 33.2

98/04/14 11:01:50 OK 1.3 29.7 85.9

98/04/14 11:02:05 OK 16.6 47.2 161

98/04/14 11:02:20 OK 9.8 23 55.8

98/04/14 11:02:35 OK 0 5.5 31.5

98/04/14 11:02:50 OK 0 0.4 5.7

98/04/14 11:03:05 OK 0 0.3 4.6

98/04/14 11:03:20 OK 0 0 0

98/04/14 11:03:35 OK 0 0 0.3

98/04/14 11:03:50 OK 0 1.6 8.2

98/04/14 11:04:05 OK 0 0.2 2.9

98/04/14 11:04:20 OK 0 0 0.8

98/04/14 11:04:35 OK 0.8 10.1 42.1

98/04/14 11:04:50 OK 16.3 30.6 50.9

98/04/14 11:05:05 OK 15.2 19.5 24.3

98/04/14 11:05:20 OK 6.6 12.2 15.2

98/04/14 11:05:35 OK 3.2 4.9 9

98/04/14 11:05:50 OK 1.5 3.7 6.8

98/04/14 11:06:05 OK 0.3 1.1 1.9

98/04/14 11:06:20 OK 0.3 0.7 2.5

98/04/14 11:06:35 OK 0 0.1 1.2

98/04/14 11:06:50 OK 0 0 0

98/04/14 11:07:05 OK 0 0 0

2020 Report

Date Time Status Min Avg Max
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REAL-TIME PERC MEASUREMENTS
DOWNLOADED FROM PHOTOVAC 2020 PID

SHOP D - FIRST DAY OF SAMpLING

98/04/14 11:07:20 OK 0 0.2 2.4
98/04/14 11:07:35 OK a 0.1 1.5
98/04/14 11:07:50 OK 0 a 1.5
98/04/14 11:08:05 OK a a a
98/04/14 11:08:20 OK a a a
98/04/14 11:08:35 OK a 0 a
98/04/14 11:08:50 OK a a a
98/04/14 11:51:27 OK a a a
98/04/14 11:51:42 OK a a a
98/04/14 11:51:57 OK a a a
98/04/14 12:16:21 OK a a a
98/04/14 12:18:56 OK a a a
98/04/14 12:19:11 OK a a a
98/04/14 12:19:26 OK a a 0

98/04/14 12:19:41 OK a a a
98/04/14 12:19:56 OK a a a
98/04/14 12:20:11 OK a a a
98/04/14 14:46:35 OK a a a
98/04/14 14:46:50 OK a a a
98/04/14 14:47:05 OK a 1.4 21.4

98/04/14 14:47:20 OK 2.5 29 106

98/04/14 14:47:35 OK 3.7 54 90.9

98/04/14 14:47:50 OK 7.2 43.7 86.2

98/04/14 14:48:05 OK a 2.6 7.2

98/04/14 14:48:20 OK a 0.8 6.6

98/04/14 14:48:35 OK a 3.3 9.3

98/04/14 14:48:50 OK a 13 51.1

98/04/14 14:49:05 OK 0.9 37.7 82.6

98/04/14 14:49:20 OK a 20.7 56.2

98/04/14 15:37:22 OK a a a
98/04/14 15:37:37 OK a a a
98/04/14 15:37:52 OK a a a
98/04/14 15:38:07 OK a a a
98/04/14 15:38:22 OK a a a
98/04/14 15:38:37 OK a a a
98/04/14 15:38:52 OK a a a
98/04/14 15:39:07 OK a a a
98/04/14 15:39:22 OK a 7.8 33

98/04/14 15:39:37 OK 21.9 65.5 156

98/04/14 15:39:52 OK 17.4 72.3 129

98/04/14 15:40:07 OK a 7.5 44.6

98/04/14 15:40:22 OK 0.6 15.6 44.1

98/04/14 15:40:37 OK 9 17 33.4

98/04/14 15:40:52 OK 3.6 6.9 13.4

98/04/14 15:41:07 OK 2 3.4 5.1

98/04/14 15:41:22 OK 0.5 1.9 3.2
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REAL-TIME PERC MEASUREMENTS
DOWNLOADED FROM PHOTOVAC 2020 PIC

SHOP D - FIRST DAY OF SAMpLING

98/04/14
98/04/14
98/04/14
98/04/14
98/04/14
98/04/14
98/04/14
98/04/14
98/04/14
98/04/14

15:41:37 OK
15:41:52 OK
15:42:07 OK
16:11:35 OK(CAL CK)
16:11 :50 OK(CAL CK)
16:12:05 OK(CAL CK)
16:36:04 OK
16:36:19 OK
16:36:34 OK
16:36:49 OK

o
o
o
o

170
175

o
o

13.3
1.7

Page 6

0.6
o
o

22.8
178
183

o
3.5

50.1
26.6

1.6
0.5
'0

170
182
185

o
20.3
107
105



REAL-TIME PERC MEASUREMENTS
DOWNLOADED FROM PHOTOVAC 2020 PID

SHOP D - SECOND DAY OF SAMPLING

HyperTer 1 - HyperTer data file
Please do not attempt to modify this

e xV4 <d A B 512C D Nu!ZE•••• II 'A

0000< 0 F

2020 Report

Date Time Status Min Avg Max
98/04/15 7:11:06 OK 0 0.1 1.1
98/04/15 7:11:29 Off 0 0 0
98/04/15 7:11:44 OK 0 0 0
98/04/15 7:11:59 Cal 0 0 0
98/04/15 7:12:14 Cal 0 1.6 6.4
98/04/15 7:12:29 Cal 0 0 0
98/04/15 7:12:44 Cal 0 0 0
98/04/15 7:12:59 Cal 0 0 0
98/04/15 7:13:14 Cal 0 118 188
98/04/15 7:13:29 Cal 2.5 159 199
98/04/15 7:13:44 OK 0 0.3 2.5

98/04/15 7:13:59 OK 0 158 197

98/04/15 7:14:14 OK 0.1 56.8 197

98/04/15 7:14:29 OK 0 0 0.1
98/04/15 7:54:30 OK 0 0.1 0.9
98/04/15 7:54:45 OK 0 0 0
98/04/15 7:55:00 OK 0 103 415
98/04/15 7:55: 15 ALPK 41 297 881
98/04/15 7:55:30 OK 0.1 7.7 41
98/04/15 8:54:00 OK ,- 0 0.1 1.1
98/04/15 8:54:15 OK 0 0 0
98/04/15 8:54:30 OK 0 0 0
98/04/15 8:54:45 OK 0 0 0
98/04/15 8:55:00 OK 0 0 0
98/04/15 8:55:15 OK 0 0 0
98/04/15 8:55:30 OK 0 0 0
98/04/15 8:55:45 OK 0 0 0

98/04/15 8:56:00 OK 0 0 0
98/04/15 8:56:15 OK 0 0 0
98/04/15 8:56:30 OK 0 35 210
98/04/15 8:56:45 OK 50 227 442

98/04/15 8:57:00 OK 74.8 258 498

98/04/15 8:57:15 OK 15.6 54 192

98/04/15 8:57:30 OK 5.6 35.7 110
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REAL-TIME PERC MEASUREMENTS
DOWNLOADED FROM PHOTOVAC 2020 PID

SHOP D - SECOND DAY OF SAMpLING

98/04/15 8:57:45 OK 0.4 2.5 5.6
98/04/15 8:58:00 OK 0.7 3.7 9.8
98/04/15 8:58:15 OK 0 1.3 7.8
98/04/15 8:58:30 OK 0 0 0
98/04/15 8:58:45 OK 0 0 0.5
98/04/15 8:59:00 OK 0 5.4 13.8
98/04/15 8:59:15 OK 0 1.4 10
98/04/15 8:59:30 OK 0 0 0
98/04/15 8:59:45 OK 0 0 0
98/04/15 9:00:00 OK 0 0 0
98/04/15 9:00:15 OK 0 0 0

98/04/15 9:00:30 OK 0 0 0

98/04/15 9:00:45 OK 0 0.1 2

98/04/15 9:01:00 OK 0 0 0

98/04/15 9:01:15 OK 0 0 0
98/04/15 9:01:30 OK 0 0 0
98/04/15 9:01:45 OK 0 0 0
98/04/15 9:02:00 OK 0 0 0.4
98/04/15 9:02:15 OK 0 0 0
98/04/15 9:02:30 OK 0 0 0
98/04/15 9:02:45 OK 0 0 0

2020 Report

Date Time Status Min Avg Max

98/04/15 9:03:00 OK 0 2 8

98/04/15 9:03:15 OK 0 0.2 1.8

98/04/15 9:03:30 OK 0 0.5 4.1

98/04/15 9:03:45 OK 0 0.3 2.1

98/04/15 9:04:00 OK 0 0.1 1.2

98/04/15 9:04:15 OK 0 0.7 5.4

98/04/15 9:04:30 OK 0 2.6 8.2

98/04/15 9:04:45 OK 0 0.6 3.2

98/04/15 9:05:00 OK 0 2 9.2

98/04/15 9:05:15 OK 0 1.7 10.1

98/04/15 9:05:30 OK 0 2.1 6.1

98/04/15 9:05:45 OK 0 3.1 9
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REAL-TIME PERC MEASUREMENTS
DOWNLOADED FROM PHOTOVAC 2020 PID

SHOP D - SECOND DAY OF SAMpLING

98/04/15 9:06:00 OK 0 1.5 5.8
98/04/15 9:06:15 OK 0.3 2.4 6.1
98/04/15 9:06:30 OK 0 1.5 8.7
98/04/15 9:06:45 OK 1.4 5.5 11.2
98/04/15 9:07:00 OK 0 1.2 6.2
98/04/15 9:07:15 OK 0 0 0
98/04/15 9:07:30 OK 0 0 0
98/04/15 9:07:45 OK 0 0 0
98/04/15 9:08:00 OK 0 0 0
98/04/15 9:08:15 OK 0 0 0
98/04/15 9:08:30 OK 0 0 0
98/04/15 9:39:29 OK 0 0.1 1.1
98/04/15 9:39:44 OK 0 0 0
98/04/15 9:39:59 OK 0 0.1 1.2
98/04/15 9:40:14 OK 0 0 0
98/04/15 9:40:29 OK 0 0 0
98/04/15 9:40:44 OK 0 0 0
98/04/15 9:40:59 OK 0 0 0
98/04/15 9:41:14 OK 0 0 0
98/04/15 9:41:29 OK 0 0 0
98/04/15 9:41:44 OK 0 0 0
98/04/15 9:41:59 OK 0 0 0
98/04/15 9:42:14 OK 0 0 0
98/04/15 9:42:29 OK 0 0 0
98/04/15 9:42:44 OK 0 0 0
98/04/15 9:42:59 OK 0 0 0
98/04/15 9:43:14 OK 0 0 0
98/04/15 9:43:29 OK 0 0 0
98/04/15 9:43:44 OK 0 0 0
98/04/15 9:43:59 OK 0 0 0
98/04/15 9:44:14 OK 0 0 0
98/04/15 9:44:29 OK .. 0 0 0
98/04/15 9:44:44 OK 0 0 0
98/04/15 9:44:59 OK 0 0 0
98/04/15 10:10:06 OK 0 0 0

98/04/15 10:10:21 OK 0 0 0

98/04/15 10:10:36 OK 0 0 O·
98/04/15 10:10:51 OK 0 9 79.2

98/04/15 10:11:06 OK 1.1 15.8 40

98/04/15 10:11:21 OK 0 38.1 181

98/04/15 10:11:36 OK 0 1.1 6.9

98/04/15 10:11:51' OK 0 0.1 1.8

98/04/15 10:12:06 OK 0 0 0
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REAL-TIME PERC MEASUREMENTS
DOWNLOADED FROM PHOTOVAC 2020 PID

SHOP D - SECOND DAY OF SAMPLING

2020 Report

Date Time Status Min Avg Max
98/04/15 10:12:21 OK 0 3.6 43.2
98/04/15 10:12:36 OK 0 9.9 43.2
98/04/15 10:12:51 OK 0 0 0.1
98/04/15 10:13:06 OK 0 0 0
98/04/15 10:29:31 OK 0 0 0
98/04/15 10:29:46 OK 0 29.1 391
98/04/15 10:30:01 OK 0 78.1 366
98/04/15 10:30:16 OK 6.7 29.8 64.1
98/04/15 10:30:31 OK 0 1.3 6.7
98/04/15 10:30:46 OK 0 0 0
98/04/15 10:31:01 OK 0 0 0
98/04/15 11:25:23 OK 0 0 0
98/04/15 11:25:38 OK 0 0 0
98/04/15 11:25:53 OK 0 0 0
98/04/15 11:26:08 OK 0 0 0
98/04/15 11:26:23 OK 0 0 0
98/04/15 11:26:38 OK 0 23.4 59.3
98/04/15 11:26:53 OK 12.1 25.2 55.7
98/04/15 11:27:08 OK 0 2.6 26.9
98/04/15 11:27:23 OK 0 0 0
98/04/15 11:27:38 OK 0 15.3 66.7
98/04/15 11:27:53 OK • -1.9 11.7 66.7
98/04/15 11:28:08 OK 14.1 24.6 45.5
98/04/15 11:28:23 OK 9.5 20.7 42.1
98/04/15 11:28:38 OK 5.2 9.7 22.1
98/04/15 11:28:53 OK 5.1 8.9 14.1

98/04/15 11:29:08 OK 5 8.1 15.4

98/04/15 11:29:23 OK 4.2 7.9 15

98/04/15 11:29:38 OK 0 1.4 5.7

98/04/15 14:30:02 OK 0 175 177

98/04/15 14:30:40 Cal 174 180 181

98/04/15 14:30:55 Cal 181 181 181

98/04/15 14:31:10 Cal 181 181 182

98/04/15 14:31:25 Cal 182 182 182

98/04/15 14:32:10 OK 0 1.9 198

98/04/15 14:32:25 OK 0 o· 0
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REAL-TIME PERC MEASUREMENTS
DOWNLOADED FROM PHOTOVAC 2020 PID

SHOP D - SECONP DAY OF SAMPLING

98/04/15
98/04/15
98/04/15
98/04/15
98/04/15
98/04/15
98/04/15
98/04/15
98/04/15
98/04/15
98/04/15
98/04/15
98/04/15
98/04/15
98/04/15
98/04/15
98/04/15
98/04/15
98/04/15

15:15:28 OK
15:15:43 OK
15:15:58 OK
15:16:13 OK
15:16:28 OK
15:16:43 OK
16:04:51 OK
16:05:06 OK
16:05:21 OK
16:05:36 OK
16:05:51 OK
16:06:06 OK
16:06:21 OK
16:06:36 OK
16:06:51 OK
16:07:06 OK
16:07:21 OK
16:07:36 OK
16:07:51 OK

o
o
o

6.3
o
o
o
o
o
o

0.3
o
o
o
o
o
o
o
o

0.3
o

6.4
29.9

5.8
o
o
o
o

30.7
23.6

5.1
0.6
2.6
0.1
0.8
1.8
0.7
1.8

1.5
o

56.1
93.1
18.7

o
0.8

o
o

185
156

35.7
4.6
9.6

3
6.5
9.3

10.6
16

2020 Report

Date Time Status Min ' . Avg Max

98/04/15 16:08:06 OK 0 19.3 90.2

98/04/15 16:08:21 OK 0 5.8 19.8

98/04/15 16:08:36 OK 0 2.1 32.8

98/04/15 16:08:51 OK 0.2 16.4 79.9

98/04/15 16:09:06 OK 0 0 0.2

98/04/15 16:09:21 OK 0 6 90.9

98/04/15 16:09:36 Over 0 115 1532

98/04/15 16:09:51 OK 0 59.2 397

98/04/15 16:10:06 OK 0 16 98.7

98/04/15 16:10:21 OK 0 1.6 22.5
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REAL-TIME PERC MEASUREMENTS
DOWNLOADED FROM PHOTOVAC 2020 PID

SHOP A - FIRST DAY OF SAMpLING

HyperTer
Please do

1 ­
not

HyperTer data
attempt to

file
modify this

2020 Report

Date Time Status Min Avg Max
95/05/15 3:34:50 OK 0 5.1 8.8
95/05/15 3:37:00 OK 6.6 8.3 8.7

95/05/15 3:37:15 OK 8.1 8.1 8.2

95/05/15 3:37:30 Cal 0.5 4.8 8.1

95/05/15 3:37:45 Cal 0 0.1 0.5

95/05/15 3:38:00 OK 0 0 0
95/05/15 3:38:15 OK 0 0 0

95/05/15 3:38:30 OK 0 0 0
95/05/15 3:38:45 OK 0 0 0
95/05/15 3:39:00 OK 0 0 0
95/05/15 3:39:15 OK 0 0 0
95/05/15 3:39:30 OK 0 0 0
95/05/15 3:39:45 OK 0 0 0

95/05/15 3:40:00 OK 0 0 0

95/05/15 3:40:15 OK 0 0 0
95/05/15 3:40:30 OK 0 0 0
95/05/15 3:40:45 OK 0 0 0
95/05/15 3:41:00 OK 0 0 0

95/05/15 3:41:15 OK 0 0 0
95/05/15 3:41:30 OK 0 0 0
95/05/15 3:41:45 OK 0 0 0
95/05/15 3:42:00 OK 0 0 0
95/05/15 3:42:15 OK 0 0 0
95/05/15 3:57:51 OK 0 0 0

95/05/15 3:58:06 OK 0 0 0

95/05/15 3:58:21 Cal 0 1.2 6.3

95/05/15 3:58:36 Cal 0 0.4 3.3

95/05/15 3:58:51 Cal 0 0 0

95/05/15 3:59:06 OK 0 0 0

95/05/15 3:59:21 OK 0 0 0.1

95/05/15 3:59:36 OK 0 0 0.2

95/05/15 3:59:51 Cal 0 27.4 105

95/05/15 4:00:06 Cal 0.1 37.7 109

95/05/15 4:00:21 Cal 0 0 0.1

95/05/15 4:00:36 Cal' 0 0 0

95/05/15 4:00:51 Cal 0 0 0
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REAL-TIME PERC MEASUREMENTS
DOWNLOADED FROM PHOTOVAC 2020 PID

SHOP A - FIRST DAY OF SAMpLING

95/05/15 4:01:06 Cal 0 0 0
95/05/15 4:01:21 Cal 0 61.7 107
95/05/15 4:01:36 Cal 2.9 124 199

95/05/15 4:01:51 Cal 0.1 9.8 142
95/05/15 4:02:06 Cal 142 193 197

95/05/15 4:02:21 Cal 190 191 195

95/05/15 4:02:36 Cal 0 15.2 190
95/05/15 4:02:51 OK 0 2.7 8.4

95/05/15 4:03:06 Cal 0 0 0

95/05/15 4:03:21 Cal 0 0 0

95/05/15 4:03:36 Cal 0 0 0.5

95/05/15 4:03:51 Cal 0 0 0.1

95/05/15 4:04:06 Cal 0 0 0.4

95/05/15 4:04:21 Cal 0 0 0

95/05/15 4:04:36 Cal 0 0 0.4

95/05/15 4:04:51 Cal 0 -0 0

95/05/15 4:05:06 OK 0 0 0

95/05/15 4:05:21 OK 0 0 0.1
95/05/15 4:05:36 Cal 0 0 0.1

2020 Report

Date Time Status Min Avg Max

95/05/15 4:05:51 Cal 0 0 0
95/05/15 4:06:06 Cal 0 0 0.1

95/05/15 4:06:21 Cal 0.1 8.1 8.4

95/05/15 4:06:36 Cal 1.2 82 199

95/05/15 4:06:51 OK 0.3 0.5 1.2

95/05/15 4:07:06 ALPK 0.3 154 194

95/05/15 4:07:21 ALPK 0.8 59.1 194

95/05/15 4:07:36 OK 0.3 0.4 0.8

95/05/15 4:07:51 Off 0 0.1 0.3

95/05/15 4:08:06 OK 0 0 0.1

95/05i15 4:08:21 OK 0 0 0

95/05/15 4:08:36 OK' 0 0 0

95/05/15 4:08:51 OK 0 0 0
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REAL-TIME PERC MEASUREMENTS
DOWNLOADED FROM PHOTOVAC 2020 PID

SHOP A - FIRST DAY OF SAMpLING

95/05/15 4:09:06 OK 0 0 0

95/05/15 4:09:21 OK 0 0 0
95/05/15 4:09:36 OK 0 0 0
95/05/15 4:09:51 OK 0 0 0
95/05/15 4:10:06 OK 0 0 0
95/05/15 4:10:21 OK 0 0 0
95/05/15 4:10:36 OK 0 0 0
95/05/15 4:10:51 OK 0 108 186

95/05/15 4:11:06 OK 185 187 187

95/05/15 4:11:21 OK 1.3 134 187

95/05/15 4:11:36 OK 0 0.3 1.3

95/05/15 4:11:51 OK 0 0 0

95/05/15 4:12:06 Cal 0 2.6 10

95/05/15 4:12:21 Cal 0 0 0

95/05/15 4:12:36 OK 0 0 0

95/05/15 4:12:51 OK 0 1.4 6.8

95/05/15 4:13:06 Cal 0 86.1 202

95/05/15 4:13:21 Cal 8.4 86.1 205

95/05/15 4:13:36 OK 0.9 93.2 205

95/05/15 4:13:51 OK 0.5 26.9 193

95/05/15 4:14:06 OK 0.9 89.5 198

95/05/15 4:29:33 OK 0.6 0.9 1.8

95/05/15 4:29:48 OK 0.6 0.6 0.7

95/05/15 4:30:03 OK 0.4 0.4 0.6

95/05/15 4:30:18 OK 0.4 0.4 0.6

95/05/15 4:30:33 OK 0.6 1.1 1.8

95/05/15 9:08:29 OK 1.6 1.7 2

95/05/15 9:08:44 OK 1.7 2.4 2.8

95/05/15 9:08:59 OK 1.8 2.3 2.4

95/05/15 9:09:14 OK 1.9 2.2 2.6

95/05/15 9:09:29 OK 1.7 1.7 2.1

95/05/15 9:09:44 OK • "1.6 1.6 1.9

95/05/15 9:09:59 OK 1.6 6 22.9

95/05/15 9:10:14 OK 11.1 36.7 101

95/05/15 9:10:29 OK 8.8 36.2 101

95/05/15 9:10:44 OK 8.8 37.4 89.7

95/05/15 9:10:59 OK 1.8 11.7 38.7

95/05/15 9:11:14 OK 0.9 6.3 39.1

95/05/15 9:11:29 OK 3 31.9 145

95/05/15 9:11:44 OK 4.4 30.9 80.5

95/05/15 9:11:59 OK 16.6 28.8 49.7

95/05/15 9:12:14 OK 13.7 30.4 52.5
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REAL-TIME PERC MEASUREMENTS
DOWNLOADED FROM PHOTOVAC 2020 PID

SHOP A - FIRST DAY OF SAMPLING

2020 Report

Date Time Status Min Avg Max

95/05/15 9:12:29 OK 3.4 14.2 29.5

95/05/15 9:12:44 OK 0 0.8 3.4

95/05/15 9:13:38 OK 0 1.2 3.9

95/05/15 9:13:53 OK 0 0.3 1.5

95/05/15 9:14:08 OK 0 0.5 2

95/05/15 9:14:23 OK 0 0 0
95/05/15 9:14:38 OK 0 0 0.5

95/05/15 9:14:53 OK 0 0 0.4

95/05/15 9:15:08 OK 0 0.1 0.9

95/05/15 9:15:23 OK 0 0.3 1.2

95/05/15 9:15:38 OK 0 0 0

95/05/15 9:15:53 OK 0 0 0.2

95/05/15 9:16:08 OK 0 0 0

95/05/15 9:16:23 OK 0 0 0

95/05/15 9:16:38 OK 0 0 1.3

95/05/15 9:16:53 OK 0 1.9 6.3

95/05/15 9:17:08 OK 0 3.8 17.6

95/05/15 9:17:23 OK 0 1.8 14

95/05/15 10:17:31 OK 0 41.7 151

95/05/15 10:17:46 OK 85.8 157 245

95/05/15 10:18:01 OK 18.9 83.7 152..
95/05/15 10:18:16 OK 23.6 51.5 136

95/05/15 10:18:31 OK 26.8 77.7 153

95/05/15 10:18:46 OK 3.5 106 202

95/05/15 10:28:28 OK 1.4 194 363

95/05/15 10:28:43 OK 43 154 276

95/05/15 10:28:58 OK 31.6 59.4 276

95/05/15 10:29:13 OK 2.9 15.7 49.4

95/05/15 10:29:28 OK 4.9 11.9 25.9

95/05/15 10:29:43 OK 3.4 7.4 12.1

95/05/15 10:29:58 OK 0.5 1.7 3.7

95/05/15 10:31:54 OK 0 1.6 7.9

95/05/15 10:32:09 OK 0 0.6 7.9

95/05/15 10:32:24 OK' 0 0.9 2.9

95/05/15 10:32:39 OK 0 6 12
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REAL-TIME PERC MEASUREMENTS
DOWNLOADED FROM PHOTOVAC 2020 PID

SHOP A - FIRST DAY OF SAMPLING

95/05/15 10:32:54 OK 0.1 7.4 25.9
95/05/15 10:33:09 OK 0 0 1.1

95/05/15 10:33:24 OK 0 0 0
95/05/15 10:33:39 OK 0 0 0
95/05/15 10:33:54 OK 0 0 0
95/05/15 10:34:09 OK 0 0.3 2.2
95/05/15 10:34:24 OK 0 0 0
95/05/15 10:34:39 OK 0 0 0
95/05/15 11:19:45 OK 0 0.1 1.3

95/05/15 11:20:00 OK 0 0 0

95/05/15 11:20:15 OK 0 0 0

95/05/15 11:20:30 OK 0 0 0

95/05/15 11:20:45 OK 0 0 0

95/05/15 11:21:00 OK 0 0 0

95/05/15 11:21:15 OK 0 0 0
95/05/15 11:21:30 OK 0 0 0
95/05/15 11:21:45 OK 0 0 0
95/05/15 11:22:00 OK 0 0 0
95/05/15 11:22:15 OK 0 0 0
95/05/15 11:22:30 OK 0 0 0

2020 Report

Date Time Status Min Avg Max

95/05/15 11:23:09 OK 0 0 0

95/05/15 11:23:24 OK 0 0 0

95/05/15 11:23:39 OK 0 0 0

95/05/15 11:23:54 OK 0 0 0

95/05/15 11:24:09 OK 0 0 0

95/05/15 11:24:24 OK 0 0 0

95/05/15 11:24:39 OK 0 0 0

95/05/15 11:24:54 OK 0 0 0

95/05/15 11:25:09 OK 0 0 0

95/05/15 11:25:24 OK 0 0 0

95/05/15 11:25:39 OK 0 0 0

95/05/15 11:25:54 OK 0 0 0
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REAL-TIME PERC MEASUREMENTS
DOWNLOADED FROM PHOTOVAC 2020 PID

SHOP A - FIRST DAY OF SAMpLING

95/05/15 11:26:09 OK 0 0 0
95/05/15 11:26:24 OK 0 0 0
95/05/15 11:26:39 OK 0 0 0
95/05/15 11:26:54 OK 0 0.2 3.7
95/05/15 11:27:09 OK 0 12.3 26.9
95/05/15 11:27:24 OK 0.6 8.3 29.9
95/05/15 11:27:39 OK 0 0.8 29.9
95/05/15 11:27:54 OK 0 0.3 2.4

95/05/15 11:28:09 OK 0 9.4 41.3

95/05/15 11:28:24 OK 0 0 0.7

95/05/15 11:28:39 OK 0 0 0

95/05/15 11:28:54 OK 0 0 0

95/05/15 12:28:29 OK 0 28.6 148

95/05/15 12:28:44 OK 6.1 37.7 94.8

95/05/15 12:28:59 OK 13.2 39.4 75.8

95/05/15 12:29:14 OK 22.2 61 106

95/05/15 12:29:29 OK 1.2 112 246
95/05/15 12:29:44 OK 0 63.4 246
95/05/15 12:29:59 OK 0 0 0
95/05/15 12:30:14 OK 0 0 0
95/05/15 12:30:29 OK 0 0 0.3
95/05/15 13:39:01 OK 0 0 0.8

95/05/15 13:39:16 OK 0 0 0

95/05/15 13:39:31 OK 0 0.1 1.5

95/05/15 13:39:46 OK 0 35.5 71.5

95/05/15 13:40:01 OK 18.2 39.3 82.2

95/05/15 13:40:16 OK 14.4 42 101

95/05/15 13:40:31 OK 11.1 136 307

95/05/15 13:40:46 OK 1.2 79.2 246

95/05/15 13:41:01 OK 96.9 284 632

95/05/15 13:41:16 OK 2.5 105 240

95/05/15 13:41:31 OK 0.9 65.9 205

95/05/15 13:41:46 OK 0.3 17.4 255

95/05/15 13:42:01 OK 26.3 248 476

95/05/15 13:42:16 OK 0 7.1 56.1

95/05/15 14:47:59 OK 0 0.2 1.8

95/05/15 14:48:14 OK 0 137 227

95/05/15 14:48:29 OK 167 223 228

95/05/15 14:48:44 OK 0 1.8 167

95/05/15 14:48:59 Cal 0 1.2 17.2

95/05/15 14:49:14 Cal 17.2 216 222

95/05/15 14:49:29 Cal 0.5 136 223

95/05/15 14:49:44 OK 0 0 0.5
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REAL-TIME PERC MEASUREMENTS
DOWNLOADED FROM PHOTOVAC 2020 PID

SHOP A - FIRST DAY OF SAMPLING

2020 Report

Date Time Status Min Avg Max
95/05/15 14:49:59 OK 0 144 192
95/05/15 15:06:00 OK 0 0.1 1.4
95/05/15 15:06:15 OK 0 0 0
95/05/15 15:06:30 OK 0 0 0
95/05/15 15:06:45 OK 0 0 0
95/05/15 15:07:00 OK 0 0 0
95/05/15 15:07:15 OK 0 0 0
95/05/15 15:07:30 OK 0 0 0
95/05/15 15:07:45 OK 0 0 0
95/05/15 15:08:00 ALPK 0 201 1208
95/05/15 15:08:15 OK 13.6 342 1059
95/05/15 15:08:30 ALPK 24.8 573 1393
95/05/15 15:08:45 OK 10.1 26.3 53.2
95/05/15 15:09:00 OK 0 4 36
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REAL-TIME PERC MEASUREMENTS
DOWNLOADED FROM PHOTOVAC 2020 PID

SHOP A - SECOND DAY OF SAMpLING

HyperTer 1 - HyperTer data file
Please do not attempt to modify this file directly.

Date Time Status Min Avg Max
95/05/16 8:33:44 OK 0 0 1
95/05/16 8:33:59 Cal 0 2.4 9.1
95/05/16 8:34:14 Cal 0 0.2 2.2
95/05/16 8:34:29 OK 0 0 0

95/05/16 8:34:44 Cal 0 35.2 199

95/05/16 8:34:59 Cal 199 207 209

95/05/16 8:35:14 Cal 198 200 20~

95/05/16 8:35:29 OK 0.4 41.5 201

95/05/16 8:35:44 OK 0 0.1 0.4

95/05/16 8:35:59 OK 0 0 0
95/05/16 8:36:14 OK 0 0 0.3
95/05/16 8:36:29 OK 0.3 108 196
95/05/16 9:16:11 OK 0 0.2 1.3
95/05/16 9:16:26 OK 0 0 0.5

95/05/16 9:16:41 OK 0 0 0.5

95/05/16 9:16:56 OK 0 0 0

95/05/16 9:17:11 OK 0 0 0

95/05/16 9:17:26 OK 0 0 0

95/05/16 9:17:41 OK 0 0 0
95/05/16 9:17:56 OK 0 0 0

95/05/16 9:18:11 OK 0 0 0
95/05/16 9:18:26 OK 0 0 0
95/05/16 9:18:41 OK 0 0.5 3.1
95/05/16 9:18:56 OK 0 0.9 4

95/05/16 9:19:11 OK 0 2.4 4

95/05/16 9:19:26 OK 0 0.5 1.5

95/05/16 9:19:41 OK .. 0 0 0

95/05/16 9:19:56 OK 0 0 0

95/05/16 9:20:11 OK 0 0 0

95/05/16 9:20:26 OK 0 0 0

95/05/16 9:20:41 OK 0 0 0

95/05/16 9:20:56 OK 0 0 0

95/05/16 9:21:11 OK 0 0 0

95/05/16 9:21:26 OK 0 0 0

95/05/16 9:21:41 OK 0 0 0

95/05/16 9:21:56 OK 0 0 0

95/05/16 9:22:11 OK 0 0 0

95/05/16 9:22:26 OK 0 0.2 3.6

95/05/16 9:22:41 OK, 0.3 17 40.8

95/05/16 9:22:56 OK 0 15.4 28.2

95/05/16 9:23:11 OK 0 0.3 2.1
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REAL-TIME PERC MEASUREMENTS
DOWNLOADED FROM PHOTOVAC 2020 PID

SHOP A - SECOND DAY OF SAMpLING

95/05/16
95/05/16
95/05/16
95/05/16
95/05/16
95/05/16
95/05/16
95/05/16
95/05/16
95/05/16
95/05/16
95/05/16
95/05/16
95/05/16

9:23:26 OK
9:23:41 OK
9:23:56 OK
9:24:11 OK
9:24:26 OK
9:24:41 OK
9:24:56 OK
9:25:11 OK
9:25:26 OK
9:25:41 OK
9:25:56 OK
9:26:11 OK
9:26:26 OK
9:26:41 OK

2
o
o
o

0.1
o
o
o
o
o
o
o
o
o

10.2
2.8
1.8
0.5
0.9

o
o
o
o
o
o
o
o
o

36.4
8.2
2.5
1.5
1.5
0.6

o
o

0.1
0.1

o
o

0.7
o

2020 Report

Date Time Status Min Avg Max

95/05/16 9:26:56 OK 0 0 0

95/05/16 9:27:11 OK 0 0 0

95/05/16 9:27:26 OK 0 0.8 4.2

95/05/16 9:27:41 OK 0 1.2 3.7

95/05/16 9:27:56 OK .- 0 0.4 2.6

95/05/16 9:28:11 OK 0 0.4 4

95/05/16 9:28:26 OK 0 0.1 1.4

95/05/16 9:28:41 OK 0 0 0

98/04/16 10:11:47 OK 0 0 0

98/04/16 10:12:02 OK 0 6.6 33.2

98/04/16 10:12:17 OK 1.3 9.4 39.4

98/04/16 10:12:32 OK 1.9 23.6 75

98/04/16 10:12:47 OK 0.7 62.2 155

98/04/16 10:13:02 OK 0 3.4 95.6

98/04/16 10:13:17 OK 0 20.3 84.5

98/04/16 10:13:32 OK 0 27.8 127

98/04/16 10:13:47 OK. 0 0 0

98/04/16 10:14:02 OK 0 28.5 76.8

98/04/16 10:14:17 OK 0.1 23.5 89.9
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REAL-TIME PERC MEASUREMENTS
DOWNLOADED FROM PHOTOVAC 2020 PID

SHOP A - SECONP DAY OF SAMPLING

98/04/16 10:14:32 OK 12 35.1 130
98/04/16 10:14:47 OK 11.8 17.7 22.1
98/04/16 10:15:02 OK 8.7 21.4 28.2
98/04/16 10:15:17 OK 8.7 139 637
98/04/16 10:15:32 OK 5.1 258 638
98/04/16 10:15:47 OK 2.4 3.7 7.3
98/04/16 10:16:02 OK 0.9 2.3 4.8

98/04/16 10:16:17 OK 0 0.3 1.3
98/04/16 10:16:32 OK 0 0.1 0.7

98/04/16 10:17:31 OK 0 1.3 6.6

98/04/16 10:19:01 OK 0 0 0

98/04/16 10:19:16 OK 0 0 0

98/04/16 10:19:31 OK 0 0 0

98/04/16 10:21:55 OK 0 90.7 179

98/04/16 10:22:10 OK 0 146 181

98/04/16 10:22:25 Cal 0 105 178

98/04/16 10:22:40 Cal 178 188 199

98/04/16 11:19:14 OK 0 0.7 199

98/04/16 11:19:29 OK 0.2 32.2 134

98/04/16 11:19:44 OK 2.9 30.8 60.2

98/04/16 11:19:59 OK 0 9.4 50.6

98/04/16 11:20:14 OK 0 0 0

98/04/16 11:20:29 OK 0 0 0

98/04/16 11:20:44 OK 0 3.6 17.1

98/04/16 11:20:59 OK 0 10.7 40.6

98/04/16 11:21:14 OK 0 8 25.5

98/04/16 11:21:29 OK 0 5.4 16.2

98/04/16 11:21:44 OK 0 5.3 16.3

98/04/16 11:21:59 OK 0 5 12.3

98/04/16 11:22:14 OK 0 4.6 14.2

98/04/16 11:22:29 OK 0 1.8 15

98/04/16 12:45:56 OK .- 0 1.1 14

98/04/16 12:46:11 OK 1.5 24.6 48.9

98/04/16 12:46:26 OK 31.3 51.4 66.1

98/04/16 12:46:41 OK 6.8 41.4 80.2

98/04/16 12:46:56 OK 0 5 29.4

2020 Report
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REAL-TIME PERC MEASUREMENTS
DOWNLOADED FROM PHOTOVAC 2020 PID

SHOP A - SECOND DAY OF SAMpLING

Date Time Status Min Avg Max
98/04/16 12:47:11 OK 0 0 0
98/04/16 12:47:26 OK 0 46.4 137
98/04/16 12:47:41 OK 2.6 67.5 149
98/04/16' 12:47:56 OK 0 29.7 99.8
98/04/16 12:48:11 OK 0.3 49 139
98/04/16 12:48:26 OK 0 0.8 5.8
98/04/16 12:48:41 OK 0 0 0
98/04/16 12:48:56 OK 0 0 0
98/04/16 12:49:11 OK 0 6.4 67.8

98/04/16 12:49:26 OK 0 0 0
98/04/16 12:49:41 OK 0 0.2 1.1
98/04/16 12:49:56 OK 0 1.3 4.6
98/04/16 12:50:11 OK 0 0 0.6
98/04/16 12:50:26 OK 0 0 0
98/04/16 12:51:55 OK 0 0 0
98/04/16 12:52:10 OK 0 0 0
98/04/16 12:52:25 OK 0 0 0
98/04/16 12:52:40 OK 0 0 0
98/04/16 12:52:55 OK 0 0 0.1
98/04/16 12:53:10 OK 0 0.5 3.6
98/04/16 12:53:25 OK 0 0 0
98/04/16 12:53:40 OK 0 0 0
98/04/16 12:53:55 OK 0 0 0
98/04/16 12:54:10 OK 0 0 0
98/04/16 12:54:10 OK 0 0 0
98/04/16 12:54:40 OK 0 0 0

98/04/16 12:54:55 OK 0 0 0.2

98/04/16 12:55:10 OK 0 0 1
98/04/16 12:55:25 OK 0 0 0
98/04/16 12:55:40 OK 0 0 0.2

98/04/16 12:55:55 OK 0 0 0
98/04/16 12:56:10 OK 0 0 0
98/04/16 12:56:25 OK 0 0 0

98/04/16 12:56:40 OK 0 0 0
98/04/16 12:56:55 OK 0 0 0

98/04/16 12:57:10 OK 0 0 0

98/04/16 12:57:25 OK 0 0 0
98/04/16 12:57:40 OK 0 0 0

98/04/16 12:57:55 OK 0 0 0

98/04/16 12:58:10 OK 0 1.9 8

98/04/16 12:58:25 OK. 0 0.5 7

98/04/16 12:58:40 OK 0 6 14.8

98/04/16 13:45:27 OK 0 109 301
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REAL-TIME PERC MEASUREMENTS
DOWNLOADED FROM PHOTOVAC 2020 PID

SHOP A - SECOND DAY OF SAMPLING

98/04/16
98/04/16
98/04/16
98/04/16
98/04/16

13:45:42 OK
13:45:57 OK
13:46:12 OK
13:46:27 OK
13:46:42 OK

18.6
18.6
4.3
5.2

o

Page 5

51.8
56.7
65.1
66.3

0.5

121
106
147
144
5.2



REAL-TIME PERC MEASUREMENTS
DOWNLOADED FROM PHOTOVAC 2020 PID

SHOP J - FIRST DAY OF SAMPLING

HyperTer 1 - HyperTer data file
Please do not attempt to modify this

2020 Report

Date Time Status Min Avg Max
98/04/16 7:07:29 OK 0 1.3 2
98/04/16 7:07:44 OK 0.5 0.6 0.9
98/04/16 7:07:59 OK 0.2 0.3 0.5

98/04/16 7:08:14 Cal 0 0.5 5.8
98/04/16 7:08:29 Cal 0 1.5 7.1
98/04/16 7:08:44 Cal 0 0 0.1
98/04/16 7:08:59 OK 0 16.5 189
98/04/16 7:09:14 Cal 173 188 211
98/04/16 7:09:29 Cal 166 174 183
98/04/16 7:09:44 Cal 174 201 209
98/04/16 7:09:59 Cal 195 197 206
98/04/16 7:10:14 Cal 191 201 207
98/04/16 7:34:54 OK 0.5 1.6 188
98/04/16 7:35:09 OK 0.3 0.3 0.5
98/04/16 7:35:24 OK 0.1 0.1 0.3
98/04/16 7:35:39 OK 0 0 0.1
98/04/16 7:35:54 OK 0 0 0
98/04/16 7:36:09 OK 0 0 0
98/04/16 7:36:24 OK 0 0 0.1
98/04/16 7:36:39 OK 0 0 0
98/04/16 7:36:54 OK 0 0 0
98/04/16 8:11:38 OK 0 0.2 1.3
98/04/16 8:11:53 OK 0 2.7 11
98/04/16 8:12:08 OK 0 4 11
98/04/16 8:12:23 OK • -5.1 18.9 38.5
98/04/16 8:12:38 OK 2.2 14.6 47.8

98/04/16 8:12:53 OK 1.6 15.7 54.9

98/04/16 8:13:08 OK 0.2 5 40.4
98/04/16 8:13:23 OK 0.2 9.1 28.8
98/04/16 8:13:38 OK 5.6 27.1 59.1
98/04/16 8:13:53 OK 10 29.5 54.5

98/04/16 8:14:08 OK 2.3 9.7 22

98/04/16 8:14:23 OK 0.5 1.2 4.1

98/04/16 8:14:38 OK 0 0.1 0.5
98/04/16 8:31:20 OK 0 4.4 43
98/04/16 8:31:35 OK 0.3 22.6 89.1
98/04/16 8:31:50 OK. 24.3 65.5 229

98/04/16 8:32:05 OK 10.4 82.5 175
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REAL-TIME PERC MEASUREMENTS
DOWNLOADED FROM PHOTOVAC 2020 PID

SHOP J - FIRST DAY OF SAMpLING

98/04/16
98/04/16
98/04/16
98/04/16
98/04/16
98/04/16
98/04/16
98/04/16
98/04/16
98/04/16
98/04/16
98/04/16
98/04/16
98/04/16
98/04/16
98/04/16
98/04/16

8:32:20 OK
8:32:35 OK
8:32:50 OK
8:33:05 OK
8:33:20 OK
9:12:18 OK
9:12:33 OK
9:12:48 OK
9:13:03 OK
9:13:18 OK
9:13:33 OK
9:13:48 OK
9:14:03 OK
9:14:18 OK
9:14:33 OK
9:14:48 OK
9:15:03 OK

0.5
0.5
4.6
0.7
0.2

o
1.1
6.4
7.4
0.9
2.1

39.4
19.1

1.8
0.8
0.8
0.9

10.7
15.8
57.7
7.9
0.8
2.2

12.9
27.4
40.4

4.1
14.5
82.9
32.3
4.3
1.9
1.8
1.9

62.6
105
105

66.4
2

19.1
41.4
55.2
87.2

8.2
42.2
130

47.8
19.1
5.6
3.9
7.6

2020 Report

Date Time Status Min Avg Max
98/04/16 9:15:18 OK 0.4 0.8 1.3
98/04/16 9:28:21 OK 0 0.1 0.9

98/04/16 9:28:36 OK 0 0 0
98/04/16 9:28:51 OK 0 3.3 10.4
98/04/16 9:29:06 OK 0 8.7 18.7
98/04/16 9:29:21 OK 0 10.8 39.5

98/04/16 9:29:36 OK .' '1.2 12.3 43.5
98/04/16 9:29:51 OK 1.1 7.2 21.1
98/04/16 9:30:06 OK 9 38.5 95.3
98/04/16 9:30:21 OK 6.9 27.9 50.7

98/04/16 9:30:36 OK 6.9 13.7 25
98/04/16 9:30:51 OK 0 2.2 8.9

98/04/16 10:07:24 OK 0 0 0.6

98/04/16 10:07:39 OK 0 0 0
98/04/16 10:07:54 OK 0 2 11.7

98/04/16 10:08:09 OK 3 9.3 28.4

98/04/16 10:08:24 OK 1.7 11.1 39.1
98/04/16 10:08:39 OK 2.3 7.1 19

98/04/16 10:08:54 OK· 1.2 4.9 14.3

98/04/16 10:09:09 OK 1.4 4.2 6.7
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REAL-TIME PERC MEASUREMENTS
DOWNLOADED FROM PHOTOVAC 2020 PID

SHOP J - FIRST DAY OF SAMpLING

98/04/16 10:'09:24 OK 0.1 2.7 7.3
98/04/16 10:09:39 OK 1.7 5.6 13.9
98/04/16 10:09:54 OK 2.9 4.8 9.6
98/04/16 10:10:09 OK 0.5 2.4 6.4
98/04/16 10:10:24 OK 0.3 0.5 0.9
98/04/16 10:10:56 OK 0 1 3
98/04/16 10:11:11 OK 0 0.7 2.2
98/04/16 10:11:26 OK 0 1.1 4.5

98/04/16 10:23:29 OK 0 0 0.4

98/04/16 10:23:44 OK 0 8.3 36.7

98/04/16 10:23:59 OK 6 37.3 87.5

98/04/16 10:24:14 OK 1.9 14 43.1

98/04/16 10:24:29 OK 0.4 1.2 2.2

98/04/16 10:24:44 OK 0.1 2.3 10.5

98/04/16 10:24:59 OK 1.7 17.9 40.5

98/04/16 10:25:14 OK 0.6 2.4 11.8

98/04/16 10:25:29 OK 0 0.5 1.4

98/04/16 10:25:44 OK 0 0.2 1.6

98/04/16 10:25:59 OK 0 0.6 4.5

98/04/16 10:26:14 OK 0 0 0

98/04/16 10:26:29 OK 0 0 0
98/04/16 10:26:44 OK 0 0.2 0.8

98/04/16 10:26:59 OK 0 3.1 22.3

98/04/16 10:27:14 OK 0 2 17

98/04/16 10:27:29 OK 0 5 14.7

98/04/16 10:27:44 OK 0 1.7 5.2

98/04/16 10:27:59 OK 0 1 5.2

98/04/16 10:28:14 OK 0.8 3.7 7.8

98/04/16 10:28:29 OK 0 0.3 7.8

98/04/16 10:28:44 OK 0 0.4 3

98/04/16 10:28:59 OK 0 0 0

98/04/16 10:29:14 OK 0 1.4 4.5

98/04/16 10:29:29 OK
..

0 1 6.6

98/04/16 10:29:44 OK 0 1.7 6.9

98/04/16 10:29:59 OK 0 1.1 5.2

2020 Report

Date Time Status Min Avg Max
98/04/16 10:30:14 OK 0.2 3.4 5.6
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REAL-TIME PERC MEASUREMENTS
DOWNLOADED FROM PHOTOVAC 2020 PID

SHOP J - FIRST DAY OF SAMPLING

98/04/16 10:30:29 OK 1.3 4.3 9.3
98/04/16 10:30:44 OK 0 2.3 7.1
98/04/16 10:30:59 OK 0.6 2.3 7.4
98/04/16 10:31:14 OK 0.3 1.3 4.3
98/04/16 10:31:29 OK 0.1 0.6 1
98/04/16 10:31:44 OK 0 0.1 1.1
98/04/16 10:31:59 OK 0 0 0.6
98/04/16 10:32:14 OK 0 0 0.6
98/04/16 10:32:29 OK 0 0.1 0.8
98/04/16 10:32:44 OK 0 0 0
98/04/16 10:32:59 OK 0 0 0.7
98/04/16 10:33:14 OK 0 0.1 0.6
98/04/16 10:33:29 OK 0 0.3 2.1
98/04/16 10:33:44 OK 0 0.1 0.8
98/04/16 10:33:59 OK 0 0.5 1.9
98/04/16 10:34:14 OK 0 0.1 1.2
98/04/16 10:34:29 OK 0 0 0.1
98/04/16 11:10:07 OK 0 0 0.1
98/04/16 11:10:22 OK 0 0 0
98/04/16 11:10:37 OK 0 7.5 20.7
98/04/16 11:10:52 OK 8.3 28.4 51.4
98/04/16 11:11:07 OK 10.5 31 64.9
98/04/16 11:11:22 OK 3.6 34.5 72.7
98/04/16 11:11:37 OK 7.9 21.1 70.1
98/04/16 11:11:52 OK 1 4.1 11.5
98/04/16 11:12:07 OK 0.1 0.5 1.9
98/04/16 11:18:27 OK 0 0 0.1
98/04/16 11:18:42 OK 0 0 0
98/04/16 11:18:57 OK 0 0.9 6.3
98/04/16 11:19:12 OK 0 8.3 33.2
98/04/16 11:19:27 OK 0 6.8 39.5
98/04/16 11:19:42 OK 0 0 0
98/04/16 11:19:57 OK .. 0 5.6 38.2
98/04/16 11:20:12 OK 0 1.1 8.2
98/04/16 11:22:55 OK 0 1.9 11.8
98/04/16 11:23:10 OK 0 4.1 15
98/04/16 11:23:25 OK 0.9 4.3 7.3
98/04/16 11:23:40 OK 0.7 4.5 20.7
98/04/16 11:23:55 OK 1.1 6.1 12.6
98/04/16 11:24:10 OK 2.9 8.3 12.8
98/04/16 11:24:25 OK 10.4 14.9 18.3
98/04/16 11 :24:40. OK 4.4 12.7 19.6
98/04/16 11:24:55 OK 8.8 14.5 27.9
98/04/16 11:25:10 OK 18.9 48.9 162
98/04/16 11 :25:25 OK· 9.2 20.2 35.5
98/04/16 11:25:40 OK 6.8 10.4 19.8
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REAL-TIME PERC MEASUREMENTS
DOWNLOADED FROM PHOTOVAC 2020 PID

SHOP J - FIRST DAY OF SAMPLING

98/04/16
98/04/16
98/04/16
98/04/16
98/04/16
98/04/16
98/04/16
98/04/16

11:25:55 OK
11:26:10 OK
11:26:25 OK
11:26:40 OK
11:26:55 OK
11:27:10 OK
11:27:25 OK
11:27:40 OK

4.3
6.7
2.5
4.1
2.6
2.2
1.5
1.3

10.1
12.4
9.8

13.6
7.5
7.4
5.3
4.2

20
19.3
23.7
26.1
14.9
13.5
11.9
11.9

2020 Report

Date Time Status Min Avg Max

98/04/16 11:27:55 OK 1.6 3.9 5.9

98/04/16 11:28:10 OK 2.4 6.9 22.4

98/04/16 11:28:25 OK 2.5 7.5 20.7

98/04/16 11:28:40 OK 2.3 7.5 13.8

98/04/16 11:28:55 OK 1.2 3.8 7

98/04/16 11:29:10 OK 1.2 5.6 13.4

98/04/16 11:29:25 OK 1.2 10.4 24.5

. 98/04/16 11:29:40 OK 1.9 4 6.5

98/04/16 11:29:55 OK 1.2 3 6.1

98/04/16 11:30:10 OK 0.6 1.6 3.1

98/04/16 11:30:25 OK 0.4 1.5 2.5

98/04/16 13:07:53 OK 0 0.5 1.1

98/04/16 13:08:08 OK 0.2 8 44.8

98/04/16 13:08:23 OK 0.2 5.2 26.4

98/04/16 13:08:38 OK 0 4.5 17.5

98/04/16 13:08:53 OK • '0.4 13 50.9

98/04/16 13:09:08 OK 0.3 7.2 46.1

98/04/16 13:09:23 OK 0 19.2 73.7

98/04/16 13:09:38 OK 44.9 201 521

98/04/16 13:09:53 OK 1.5 14.7 44.9

98/04/16 13:10:08 OK 0.9 2.8 5.4

98/04/16 13:10:23 OK 0 0.8 2.7

98/04/16 13:45:56 OK 0 0.2 0.8

98/04/16 13:46:11 OK 0 0 0.4

98/04/16 13:46:26 OK 0 0.4 2.2

98/04/16 13:46:41 OK 0.7 7.8 24.5

98/04/16 13:46:56 OK 0 3.7 22.9

98/04/16 13:47:11 OK' 1.6 3.8 6.6

98/04/16 13:47:26 OK 0.8 3.4 5.7
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REAL-TIME PERC MEASUREMENTS
DOWNLOADED FROM PHOTOVAC 2020 PID

SHOP J - FIRST DAY OF SAMPLING

98/04/16 13:47:41 OK 1.5 23.6 168
98/04/16 13:47:56 OK 2.7 9 18.5

98/04/16 13:48:11 OK 0 2.5 17.1

98/04/16 13:48:26 OK 0 0 1.5

98/04/16 14:05:38 OK 0 0 0.2

98/04/16 14:05:53 OK 0 14.2 39.9

98/04/16 14:06:08 OK 8 54.4 112

98/04/16 14:06:23 OK 1 32.8 149

98/04/16 14:06:38 OK 2.1 16.2 44
98/04/16 14:06:53 OK 2.7 16.5 50.6

98/04/16 14:07:08 OK 0.6 2.3 7.3

98/04/16 14:07:23 OK 0 0.2 1.6

98/04/16 14:07:38 OK 0 0 0.4

98/04/16 14:37:05 OK 0 0 0.4

98/04/16 14:37:20 OK 0 0 0

98/04/16 14:37:35 OK 0 0 0

98/04/16 14:37:50 OK 0 2.9 25.2

98/04/16 14:38:05 OK 4.5 28.3 63.9

98/04/16 14:38:20 OK 11.6 51.3 118

98/04/16 14:38:35 OK 5.2 19 47.5

98/04/16 14:38:50 OK 3.1 45.4 105

98/04/16 14:39:05 OK 2.6 24.4 52.9

98/04/16 14:39:20 OK 0.8 1.8 3.1

98/04/16 14:39:35 OK 0.3 0.4 0.8

98/04/16 14:39:50 OK 0.1 0.6 1.6

98/04/16 14:40:05 OK 0 0 1.6

2020 Report

Date Time Status Min
.-

Avg Max

98/04/16 15:06:39 OK 0 0 0.6

98/04/16 15:06:54 OK 0 0.3 1.2

98/04/16 15:07:09 Cal 0.2 123 181

98/04/16 15:07:24 Cal 179 181 198

98/04/16 15:27:04 OK 0 0.8 199

98/04/16 15:27:19 OK 0 0 0

98/04/16 15:27:34 OK 0 25.4 68

98/04/16 15:27:49 OK 30.3 85.9 135

98/04/16 15:28:04 OK 22.4 40.2 95.9

98/04/16 15:28:19 OK 7.3 31.7 98.6

98/04/16 15:28:34 OK 4 10.8 30.8

98/04/16 15:28:49 OK· 0.3 1.9 4
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REAL-TIME PERC MEASUREMENTS
DOWNLOADED FROM PHOTOVAC 2020 PID

SHOP J - SECOND DAY OF SAMPLING

98/04/17
98/04/17
98/04/17
98/04/17
98/04/17
98/04/17
98/04/17

7:23:40 OK
7:23:55 OK
7:24:10 Cal
7:24:25 Cal
7:24:40 OK
7:24:55 OK
7:25:10 OK

o
o
o
o
o
o
o

0.2
o

2.5
o

0.6
o
o

0.8
o

9.2
0.2
5.9

o
o

2020 Report

Date Time Status Min Avg Max

98/04/17 7:25:25 OK 0 0 0

98/04/17 7:25:40 OK 0 69.6 193

98/04/17 7:25:55 Cal 193 196 198

98/04/17 7:26:10 Cal 198 198 199

98/04/17 7:26:25 OK 2 165 198

98/04/17 7:26:40 OK 0 0 2

98/04/17 8:33:41 OK 0 1 4.9

98/04/17 8:33:56 OK 0.2 5.1 32.7

98/04/17 8:34:11 OK 4.4 30.3 52.7

98/04/17 8:34:26 OK 9.5 48 80.7

98/04/17 8:34:41 OK 0 4.8 49.7

98/04/17 8:34:56 OK • -0.5 4.8 20.9

98/04/17 8:35:11 OK 0 3.4 20.2

98/04/17 8:35:26 OK 0 0.7 4.4

98/04/17 8:35:41 OK 0 0 0.2

98/04/17 8:35:56 OK 0 0.2 0.6

98/04/17 8:36:11 OK 0 0.3 0.5

98/04/17 8:36:26 OK 0.3 22.3 152

98/04/17 8:36:41 OK 3.1 40 303

98/04/17 8:36:56 OK 0 4 9.4

98/04/17 8:37:11 OK 0 2.5 9.3

98/04/17 8:37:26 OK 0 1.7 9.5

98/04/17 8:37:41 OK 0 27.1 106

98/04/17 8:37:56 OK 0 9.6 43.6

98/04/17 8:38:11 OK 0 1.6 8.7

98/04/17 9:19:04 OK 0 1 7.2
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REAL-TIME PERC MEASUREMENTS
DOWNLOADED FROM PHOTOVAC 2020 PID

SHOP J - SECOND DAY OF SAMpLING

98/04/17 9:19:19 OK 6.5 12.3 21.9
98/04/17 9:19:34 OK 2.1 28.4 75.3
98/04/17 9:19:49 OK 2.3 13.1 35.2
98/04/17 9:20:04 OK 4.4 149 343
98/04/17 9:20:19 OK 5.3 8.9 17.3
98/04/17 9:20:34 OK 0 2.1 9.4
98/04/17 9:20:49 OK 0.5 30 67.6
98/04/17 9:21:04 OK 5.7 18.7 34.3
98/04/17 9:21:19 OK 0 5.1 24.2

98/04/17 9:21:34 OK 0 3.5 15.4

98/04/17 9:21:49 OK 1 4.3 15.4

98/04/17 9:22:04 OK 3.1 10.6 17.1

98/04/17 9:22:19 OK 2.6 9.3 34.6

98/04/17 9:22:34 OK 8.2 17.5 34.6

98/04/17 9:22:49 OK 4.6 8.7 12.6

98/04/17 9:23:04 OK 1.1 2.9 9.1

98/04/17 9:23:19 OK 1.3 4.2 10.8

98/04/17 9:23:34 OK 0 2.1 7

98/04/17 9:36:42 OK 0 0 0.8

98/04/17 9:36:57 OK 0 2.5 18.8

98/04/17 9:37:12 OK 0 1.6 9.6

98/04/17 9:37:27 OK 0 1.8 11.8

98/04/17 9:37:42 OK 0 0 0

98/04/17 9:37:57 OK 0 1 16.1

98/04/17 9:38:12 OK 0 18 60.3

98/04/17 9:38:27 OK 0 0.4 4.8

98/04/17 9:38:42 OK 0 0.1 1.3

98/04/17 9:38:57 OK 0 31.2 77.4

98/04/17 9:39:12 OK 0 4.5 51.5

2020 Report

Date
98/04/17
98/04/17
98/04/17
98/04/17

Time Status
9:39:27 OK
9:39:42 OK
9:39:57 OK

10:10:25 OK

Min Avg
o
o
o
o

Page 2

Max
o
o
o
o

o
o
o

0.1



REAL-TIME PERC MEASUREMENTS
DOWNLOADED FROM PHOTOVAC 2020 PID

SHOP J - SECOND DAY OF SAMPLING

98/04/17 10:10:40 OK 0 0 0
98/04/17 10:10:55 OK 0 0 0
98/04/17 10:11:10 OK 0 0 0
98/04/17 10:11:25 OK 0 0 0
98/04/17 10:29:23 OK 0 0 0
98/04/17 10:29:38 OK 0 0 0
98/04/17 10:29:53 OK 0 0 0
98/04/17 10:30:08 OK 0 0 0
98/04/17 10:30:23 OK 0 0 0
98/04/17 10:30:38 OK 0 0 0
98/04/17 10:30:53 OK 0 0 0
98/04/17 10:31:08 OK 0 0 0
98/04/17 10:31:23 OK 0 0 0
98/04/17 10:31:38 OK 0 0 0
98/04/17 10:31:53 OK 0 0 0
98/04/17 10:32:08 OK 0 0 0
98/04/17 10:33:38 OK 0 19.6 128
98/04/17 10:33:53 OK 27.5 122 304
98/04/17 10:34:08 OK 0 12.2 68.6
98/04/17 10:34:23 OK 0 30.9 127
98/04/17 10:34:38 OK 0 30.3 174

98/04/17 10:34:53 OK 0 29.8 174

98/04/17 10:35:08 OK 0 0 0
98/04/17 10:35:23 OK 0 0 0
98/04/17 10:35:38 OK 0 0 0

98/04/17 10:37:00 OK 0 0 3
98/04/17 10:37:15 OK 0 1.6 3.2

98/04/17 10:37:30 OK 0.7 3.3 15.1

98/04/17 10:37:45 OK 1.4 114 1097

98/04/17 10:38:00 OK 0.9 21 184

98/04/17 10:38:15 OK 0.7 7.4 54.5

98/04/17 10:38:30 OK ,- 0 4.4 17.4

98/04/17 10:38:45 OK 0 0.3 2.5

98/04/17 10:39:00 OK 0 0.4 2.4

98/04/17 10:39:15 OK 0 0.4 6.3

98/04/17 10:39:30 OK 0 0 1.3

98/04/17 10:42:07 OK 0 4.5 15.6

98/04/17 10:42:22 OK 0 27.9 70.7

98/04/17 10:42:37 OK 2.6 29 51.7

98/04/17 10:42:52 OK 3 11.7 30.8

98/04/17 10:43:07 OK 0.4 5.7 13.9

98/04/17 10:43:22 OK 0 2.2 12.5

98/04/17 10:43:37 OK 0 1.3 10.9

98/04/17 11:34:46 OK 0 0 0

98/04/17 11:35:01 OK 0 2.9 15

98/04/17 11:35:16 OK 0 1.8 15
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REAL-TIME PERC MEASUREMENTS
DOWNLOADED FROM PHOTOVAC 2020 PID

SHOP J - SECOND DAY OF SAMpLING

98/04/17
98/04/17
98/04/17
98/04/17
98/04/17

11:35:31 OK
11:35:46 OK
11:36:01 OK
11:36:16 OK
11:36:31 OK

o
0.5

o
o
o

9.9
7.8

15.8
2.4

o

38.4
38.4
58.1
18.9
0.3

2020 Report

Date Time Status Min Avg Max
98/04/17 11:36:46 OK 0 15.6 43.8
98/04/17 11:37:01 OK 4.5 21.8 46.8
98/04/17 11:37:16 OK 0 6.6 18.4

98/04/17 11:37:31 OK 0 0.3 1.4
98/04/17 11:37:46 OK 0 0 0
98/04/17 11:38:01 OK 0 0 0
98/04/17 11:38:16 OK 0 0 0

98/04/17 11:38:31 OK 0 0 0

98/04/17 11:38:46 OK 0 0 0
98/04/17 11:39:01 OK 0 0 0

98/04/17 11:39:16 OK 0 0 0
98/04/17 11:47:10 OK 0 1.6 7.1

98/04/17 11:47:25 OK 0 0 2.2

98/04/17 11:47:40 OK •. 0 1.7 9.5

98/04/17 11:47:55 OK 0 5.4 18.7

98/04/17 11:48:10 OK 6 16.8 29.9

98/04/17 11:48:25 OK 9.7 37.6 84.9

98/04/17 11:48:40 OK 0.5 5.2 18

98/04/17 11:48:55 OK 1.7 32.3 71.3

98/04/17 11:49:10 OK 13 26.9 40.5

98/04/17 11:49:25 OK 4.3 18.7 38

98/04/17 11:49:40 OK 0.2 0.8 4.3

98/04/17 13:48:23 OK 0 2.6 7.8

98/04/17 13:48:38' OK 0.5 17.4 44
98/04/17 13:48:53 OK 11.5 29.2 69.6

98/04/17 13:49:08 OK 10.2 37.2 86.8

98/04/17 13:49:23 OK 11.4 15.7 34.1

98/04/17 13:49:38 OK 8.9 20.6 34.1
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REAL-TIME PERC MEASUREMENTS
DOWNLOADED FROM PHOTOVAC 2020 PID

SHOP J - SECOND DAY OF SAMPLING

98/04/17 13:49:53 OK 9.3 18.8 35.9

98/04/17 13:50:08 OK 7.3 12.6 21.6

98/04/17 13:50:23 OK 4.4 6.4 9.3
98/04/17 13:50:38 OK 1.1 3.9 6
98/04/17 14:05:48 OK 0 0.3 1.3
98/04/17 14:06:03 OK 0.1 0.2 0.4
98/04/17 14:06:18 OK 0 0.3 . 0.7
98/04/17 14:06:33 OK 0.5 2.3 10.8

98/04/17 14:06:48 OK 2.2 6.6 12.4

98/04/17 14:07:03 OK 2.5. 9.7 33.5

98/04/17 14:07:18 OK 1 4.9 13.9

98/04/17 14:07:33 OK 1.4 6.9 15.8

98/04/17 14:07:48 OK 2.5 6.3 12.4

98/04/17 14:08:03 OK 1 14.1 37.9

98/04/17 14:08:18 OK 2.3 13.6 25.4
98/04/17 14:08:33 OK 1.9 4.7 8.7
98/04/17 14:08:48 OK 1.4 6 15.1

98/04/17 14:09:03 OK 1.4 4.1 8.7

98/04/17 14:09:18 OK 0.6 1.6 3.5

98/04/17 14:09:33 OK 0 0 1.6

98/04/17 14:50:24 OK 0 0 0.4

98/04/17 14:50:39 OK 0 4.4 11.9

98/04/17 14:50:54 OK 8.9 22.5 46.2

98/04/17 14:51:09 OK 6.4 23.9 67.4

98/04/17 14:51:24 OK 0 8.4 65.7

98/04/17 14:51:39 OK 0 5.4 34.3

98/04/17 14:51:54 OK 3.2 19.7 37.1

2020 Report

Date
98/04/17
98/04/17
98/04/17

Time Status
14:52:09 OK
15:11:49 OK
15:12:04 OK

Min Avg
o
o

2.8
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Max
4.3 12
0.7 5.6
4.9 11.4




