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ABSTRACT

This report describes the results of a three-phase study to investigate
the indoor generation of air pollutants. Both field and laboratory measurements
of nitrogen dioxide (NOZ)’ nitric oxide (NO), and carbon monoxide (CO) were
made to evaluate the contribution of gas stoves to indoor pollutant levels. An
inventory of significant sources of indoor air contaminants was also made.

In the field program, four private residences with gas stoves were
selected for monitoring during the spring and fall of 1973, A two-week
measurement period at each residence for each season was utilized. Measurements
of the three pollutants were made at three indoor locations, the kitchen,
living room and bedroom as well as outdoors.

In order to sample at all four locations simultaneously and yet conserve
equipment and manpower, TRC designed and built a measurement system that
enabled the use of a single analyzer for NO2 and NO and a second analyzer for
CO. An electronic timer, solenoid valves and continuously purged teflon
sampling lines were used to permit the analysis of sample streams from each
location in rapid sequence.

The laboratory program was designed to evaluate the mass emissions from
both old and new stoves and also a small unvented space heater. The
effectiveness of vented and unvented kitchen hoods in removing gaseous pollutants
was also evaluated. A variety of stove operating modes were evaluated in
order to establish a relationship between operating conditions and pollutant
levels.

Two of the homes in the field program were surveyed to determine all
significant indoor sources of contaminants. Information from these two in~
depth surveys was used in surveying a broad range of TRC employees regarding

contaminant generating activities.
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The results of this program show the concentrations of NOz, NO, and CO
to which the occupants of residences are exposed, the variation of pollutant
concentrations within a structure, the relative magnitude of indoor generated
pollutants and outdoor pollutants which penetrate a structure, the influence
of stove operations upon the generation of pollutant quantities, and the

relative importance of contaminant sources other than gas appliances.
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INTRODUCTION

The Research Corporation of New England (TRC) carried out a study
of indoor/outdoor air quality relationships for the forerunner of EPA, The
National Air Pollution Control Administration (Contract CPA-22-69-14). The
results of this study were published in the technical literature (1, (2)
and showed that indoor air quality is a complex function of outdoor pollutant
concentrations, building permeability, meteorological conditions, ventilation
system design and indoor generation of pollutants. While more work is
needed in establishing the specific effect of each of these factors on indoor
air quality, the one factor of those listed which is least understood and which
will assume greater importance as outdoor air quality improves, is indoor
generation of air contaminants.

In 1972, a conference was held at South Berwick, Maine on the subject

(3 The meeting brought together a wide

of improving indoor air quality.
range of scientists, engineers, and physicians concerned with the subject.

The meeting showed the complexity and high degree of interest in the entire
subject of indoor air quality. While indoor air quality in general appears to
be dominated to a great degree by outdoor air pollution,.the indoor/outdoor
relationship is also a complex function of building permeability, type of

ventilation system, meteorological conditions and internal generation. An

especially important outcome of the meeting was the indication that internal

1) Yocom, J.E., W.L. Clink, and W.A. Coté, "Indoor/Outdoor Air Quality
Relationships", APCA Journal, Vol. 21, 5, pp. 251-59, May 1971
(2) Yocom, J.E., W.,A. Coté, W.L. Clink, "Measurement of Air Pollution
Penetration into Building Interiors', Presented at 17th Annual ISA
Analysis Instrumentation Symposium, April 19-21, Houston, Tex., published
In the Proceedings: '"Analysis Instrumentation”, Vol. 9-ISA, Pittsburg, Pa.
<3)"Im,prov:(.ng Indoor Air Quality", Engineering Foundation Conference
Berwick Academy, South Berwick, Maine, August 13-18, 1972,



generation of pollutants is a more critical aspect of the problem than was
heretofore suspected., Gas stoves were Implicated repeatedly as to their
potential emissions of CO, hydrocarbons, NOx, odorous materials and
unspecified compounds that one doctor felt were responsible for adverse
reactions on some of his highly sensitive patients.

TRC's earlier indoor/outdoor work(l) for EPA demonstrated that unvented
gas stoves can indeed contribute measurable quantities of CO0 to the indoor
atmosphere and our sampling methods were able to track the travel of CO from
this source to other parts of the house. However, the scope of this work did
not include the measurement of other pollutants. The objective of the present
EPA sponsored program is to investigate further the indoor generation of air
pollutants in private residences. This effort has been organized into three
major tasks as follows:

Task 1 - Laboratory Investigation

Task 2 - Field Studies

Task 3 - Inventory of Indoor Sources

This report summarizes the entire program. Following this general
introduction, we present the Summary, Conclusions and Recommendations for the
entire program. Then, in sequence, we present reports of each of the three
tasks. Since these tasks represent discrete efforts within the overall program,
we present them essentially as self-contained reports but with cross references

to other tasks where appropriate.

(D See page 1



SUMMARY

SUMMARY, CONCLUSIONS AND RECOMMENDATIONS

TRC has completed a 15-month research program on indoor air quality. The

program was carried out in three tasks which are briefly summarized as follows:

1.

Task 1 - Laboratory Study

The objective of this task was to measure emmissions of NO, NO,,
and CO from normally used and operated gas stoves and unvented space
heaters in relation to several stove and heater operating variables.
Emissions from the gas appliances as well as emissions as modified by
ventilating hoods were determined in a laboratory study. A brief
survey of stove and heater designs was made to select representative
models for testing. A completely enclosed laboratory structure was
constructed for the evaluation of emissions from the appliance on a
mass basis. Operating variables evaluated included air-fuel ratios,
flame intensity, time and temperature and use of pilot lights.

Task 2 - Field Studies

Measurements for NO2, NO and CO were made continuously over
2-week periods in 4 homes with gas stoves in the Hartford, Connecticut
area. Separate field measurement programs were carried out during
the spring—summer of 1973 and fall-winter of 1973-1974.

Sampling was carried out by means of a TRC-designed system which
utilized single instruments to obtain data on a 5-minute sequential
basis from four sampling points. Three of the sampling points were
located indoors (one or two locations in the kitchen and either the

living room or bedroom) while one monitored outdoor concentrations.



CONCLUSIONS

Data on stove use was recorded by the homeowner to permit
comparisons of indoor air quality with stove use.
Task 3 - Inventory of Indoor Sources

A two-phase study to identify indoor sources was carried out.
Initially, two of the houses used for the Task 2 effort were used
as a basis for cataloging sources of potential indoor emissions.
We determined that there are many sources of indoor air contamination
which take many forms based on practices within each household.

One of the most widespread source categories within the home
is the dispersal of household products in aerosol form. We
carried out a survey of TRC employees to develop use patterns of
aerosol products and to estimate the effect of such use on

indoor air quality.

From the results of the work performed, we draw the following conclusions:

1.

Combustion products from gas stoves degrade indoor air quality --
especially in terms of NOZ’ NO, and CO. 1In several cases,

levels of indoor NO2 and CO could exceed the air quality standards
for these pollutants if such outdoor standards were to be applied
indoors.

Propellant dispersed aerosols also have a significant but widely
variable impact on indoor air quality. While concentrations of
propellants are estimated to be below the Threshold Limit Values

(TLV's) for these materials, special circumstances may cause

these levels to be exceeded on occasion.



3. The half-life of indoor concentrations of CO, an unreactive gas, was
found to be 2.1 hr. NO is also relatively unreactive in the indoor
atmosphere with a half-life of 1.8 hr. NOj, on the other hand, showed
a half-life in the same home of 0.6 hr. We conclude that N0, is
lost through reaction, absorption and adsorption.

4, The ratios of NO; to NO produced by gas stoves varied somewhat, but
there was some tendency to produce slightly more NO than NOZ'

5. Pilot lights on gas stoves produce a measureable amount of NO, NO;,
and CO during inactive stove use periods.

6. Outdoor air quality has a significant effect on indoor air quality,
particularly in the warmer months when the house is relatively
permeable.

7. Highest indoor concentrations of stove-generated pollutants occurred
in the winter when the house was tightly closed.

8. Gas stoves and to a lesser extent unvented space heaters generate
significant quantities of NO, NOy, and CO as determined in our
laboratory study. Some difference in emission levels were observed
for older and newer stoves, but these are not directly attributable
to age or design differences. Amounts of pollutants generated are
directly related to the number of burmers 1in operation and the amount
of gas being consumed.

9. Vented stove hoods are moderately effective in removing gaseous
pollutants but recirculating hoods are not effective.

RECOMMENDATIONS

The work performed has shown the need for further work in further defining

indoor air quality, sources of indoor contamination, and the impact of indoor



air quality on occupants of indoor spaces. We believe further work in the

following areas is needed:

1.

Further analysis and evaluation is needed of the data developed from
this program. Task 2 of this program generated a large body of
valuable data on the indoor/outdoor patterns of air quality in
several different types of houses with gas stoves. While the data
and their evaluation presented show clearly the magnitude of the
influence of gas stoves on indoor air quality, further analysis of
the data of the type listed below would put these evaluations in
more precise perspective.

a. Extrapolate the data obtained in this program to provide an
estimate of total exposure to NO2 and CO for the occupants of
houses tested. This would involve the development of typical
occupancy patterns for individuals and patterns of travel,
activity and occupation together with outdoor ambient air
quality data from this program and the State of Connecticut,
and judgments based upon TRC's previous work and literature
sources on what regimes of exposure could be expected for

different occupations and within different types of enclosures,

b. Utilize the existing data to develop preliminary models of the
indoor concentrations in terms of indoor sources (stove use),
design of house, relative permeability of the house, outdoor
concentrations, and meteorological factors (temperature, wind
direction and speed, etc.).

c. Make a detailed analysis of indoor NO2 and CO patterns in

Houses 1, 3 and 4 to corroborate the shorter half life of NO2

as opposed to CO as was determined in the diffusion experiment

at House No. 2.



Further definition and quantification of indoor sources is needed.

More detailed inventories together with well designed field measurement
programs should be carried out. Highest priorities should be given to
such common household activities as cleaning, smoking, cooking and use
of aerosol products.

Epidemiological studies should be made of the possible effects on the
occupants of homes of the wide range of materials present in the indoor
air. These should be carried out simultaneously with programs to
identify sources, likely contaminants, and field programs to measure
indoor air quality.

In the diffusion studies, we determined that NO, from gas stoves

2
disappears 3 times as fast as NO. Research should be carried out to

determine what happens to NO One possible route which has strong

9
health implications 1s the formation of nitrate or nitrite aerosol
in the highly humid kitchen atmosphere. A study to establish the
ultimate disposition of NO2 in the indoor atmosphere should be
carried out.

The indoor/outdoor relationships for nitrate and sulfate aerosol and

thelr precursors NOX and SO, should be developed particularly in view

2
of the formation of NO, and NO by gas appliances.

2
Air quality standards are based on outdoor concentrations, but
epidemiological data supporting these standards undoubtedly include
the integrated exposure to both indoor and outdoor air pollutants.
Since people spend most of their time indoors, studies should be

designed to establish true human exposure (both indoors and

outdoors) to air pollutants.



Indoor/outdoor air quality studies need to be carried out on a broader
base. There is a need for studies in different types of structurc.
located in different types of communities. At the same time there is
a need for carrying out such work in sufficient depth to permit
statistical evaluation of the data, in order to verify the findings

of initial surveys conducted to date.

Instrumentation is needed which can reliably operate on a continuous

basis over longer periods of time to permit increased data recovery.

P
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TASK 1

LABORATORY INVESTIGATIONS



1.0 INTRODUCTION

As part of The Research Corporation of New England's study of sources
of indoor air pollution, Task 1 was planned to investigate emissions
characteristics of gas appliances in a laboratory environment. Task 1 was
developed in response to the lack of information available for pollutant
emissions from gas appliances and their relationship to operating conditions.

TRC evaluated emissions from two gas stoves, an old and a new model,
and an unvented space heater., Emission levels from the gas stoves were measured
for the following types of operation:

1. pilot lights

2. burners

3. oven and broiler

The effects of flame intensity, air-fuel mixture, number of burners in
use, and utensils were determined in this laboratory test program.

The oven and broiler emissions were evaluated under transient and
steady-state operating conditions. In addition to these evaluations, we
determined the effects of recirculating and vented hoods on the characteristics
of pollutant emissions for gas stoves.

We measured nitric oxide (NO), nitrogen dioxide (NOZ),and carbon
monoxide (CO) emissions from the gas appliances under the different operating
conditions. These measurements were made with sequential sampling equipment
in an enclosure built to isolate the appliances during the tests. We found
through contact with the local gas utility that the sulfur content of the
odorant in the natural gas was very low, 0.21 ug/kcal. Measurement of SO2
with available monitoring equipment would not have yielded reliable results

and therefore was not performed.

- 10 -



2.0 SUMMARY AND CONCLUSIONS

A brief summary of the results from Task 1 is presented in Table 2-1.
Emission measurements are presented for an older and newer gas stove and an
unvented space heater. For comparison, the emissions from a domestic gas
furnace are also included in Table 2-1.

Pilot light NO and NO2 emissions from the newer stove were less and
CO emissions higher than those from the older stove. The newer stove also has
a pilot light designed to use less gas than the older stove.

Tests designed to evaluate the effect of air-fuel mixture upon burner
operation indicated that the best blue luminous flame was produced at an
intermediate air shutter opening for each stove. Variation in the shutter
opening had little effect on the pollutant emissions for the older stove but
had a greater effect on the newer stove. The intermediate air shutter
opening (best flame) also had the highest oxides of nitrogen levels for the
newer stove.

Evaluation of the number of burners in use and their flame intensity
showed that the emissions are similar for all conditions when adjusted to an
equivalent heat input basis. Oven and broiler emissions are somewhat less
than those for the burners on the same heat input basis. An exception was

the large amount of CO from the oven of the newer stove.

Total pollutant emissions per unit of time from a gas stove are roughly

proportional to the number and type of burners used and the period of use.

The unvented space heater had lower emissions than the stoves with the
exception of NO at high flame and CO at low flame conditions.

Vented stove hoods could capture and exhaust about 40 to 50 percent
of the pollutants generated by the stove depending upon the fan speed used.
Our tests could not detect any removal of gaseous pollutants by a recirculating

hood with a charcoal filter.
- 11 -
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From the laboratory study, we conclude that:

1.

Gas stoves emit significant quantities of oxides of nitrogen and

carbon monoxides in the following ranges depending upon stove

operation:

NO = 90 - 130 ug/Kcal, 200-1000 mg/Hr
NO2 = 50 - 80 ug/Kcal, 100-500 mg/Hr

CO = 400 - 1000 pg/Kcal, 1000-4000 mg/Hr

In our tests, pollutant emissions from the newer stove were not
consistently higher or lower than the older stove for the

range of operations evaluated. The oven of the newer stove did
emit about three times more CO than the older stove oven.

The different designs of the burners for the two stoves did not
appear to have consistent and reproducible effects upon

pollutant emissions.

Pilot lights, although using gas at a small rate, do contribute
quantities of pollutants comparable to those generated during
cooking operations over a typical 24~hour period because of their
continuous nature.

Vented stove hoods are moderately effective in removing gaseous
pollutants but recirculating hoods are ineffective in removing
pollutants.

An unvented space heater has pollutant emissions in the

following ranges depending upon operation:

NO = 80 - 130 ug/Kcal, 200-800 mg/Hr

NO, = 40 - 50 ug/Kcal, 100-300 mg/Hr

CO = 300 -~ 600 ug/Kcal, 1000-2000 mg/HT

These emissions are less than that for a gas stove, however, total

emissions could be greater if the heater were used continuously.
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3.0 DESCRIPTIONS AND PROCEDURES

3.1 Appliance Selection

A preliminary survey was conducted to determine the different types
of stoves, hoods, & space heaters avallable for residential use. Design
features that could possibly affect nnllutant emissions fall into two major
categories, heat input rate and burner construction. Maximum heat input rates for
range top burners are split evenly between 2300 Kcal/hr and 3000 Kcal/Hr. Oven
and broiler heat input rates vary from 3000 Kcal/hr to 6300 Kcal/hr. Burner
construction is divided into four major catepgories:

1. Steel tube (venturi) with ports or slots

2, Infrared type

3. Cast iron with drilled ports

4. Pressed steel with formed ports

The latter two are predominant with most modern gas stoves having
the pressed steel burners and older stoves the cast iron burners. We chose
one stove from each of these latter two categories for the laboratory study.

Space heaters, not in general use in the Northeast, are available
in several different configurations. They have single or multi-port cast iron
burners and are vented to either the 1living space or outdoors. The heating
medium is either hot air, steam or hot water. The Project Officer supplied
us with a multi-ported, unvented, hot air space heater for the task.

Range top hoods are available in many different sizes and either
recirculate indoor air or exhaust to the outside. For this study, we selected
a representative hood for each category, one recirculating and one vented.
Table 3-1 summarizes the characteristics of the applicances selected for this

test program.
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Appliance

New Gas Stove

01d Gas Stove

Unvented Space
Heater

Recirculating
Hood

Vented Hood

TABLE 3-1

CHARACTERISTICS OF THE GAS APPLIANCES AND HOODS

Age

5 Years

Approx.
20 Years

Approx.
15 Years

New

New

Description

4 pressed steel
burners, 3 pilot
lights

4 cast iron
burners, 3 pilot
lights

Cast iron multi-
port burner, hot
air,manual
ignition

2 speed fan
930 M2
Inlet Area

3 speed, fan

1677 cM
Inlet Area

- 15 -

Nominal Rated Capacity

Burners:
Each: 3000 Kcal/Hr

Burners:

Each

Small: 2550 Kcal/Hr
Large: 3000 Kcal/Hr

6700 Kcal/Hr

Rated Fan Capacity
4.2 M3/MIN

8.4 M3 /MIN

Oven/Broiler
5500 Kcal/Hr

Oven/Broiler
3550 Kcal/Hr



3.1.1 Newer Gas Stove

This five year old gas stove was purchased used and has four pressed
steel burners. Each burner is rated at 3000 Kcal/hr. There are two pilot
lights for the burners and broiler. The oven, with a capacity of 5500 Kcal/hr,
has its own pilot light and has a volume of approximately 98,3000M3. It
was chosen as representative of one of the two major types of gas stoves

available and in common use. Air-to-fuel ratios are controlled at each of

the burners by shutters.

3.1.2 Older Gas Stove

This stove is approximately twenty years old and has four cast iron
burners with two pilot lights. Another pilot light is located near the oven
and broiler. The broiler and over are separate compartments of23,600CM3 and
65,600CM3, respectively. This appliance represents the second major category
of gas stove in use in residential structures. There are two small burners
and two larger ones having individual rated capacities of 2550 and 3000 Kcal/hr,

respectively. The oven has a 3550 Kcal/hr capacity.

3.1.3 Recirculating-Type Range Hood

This hood, which is the most commonly used in modern residences,
has a two-speed fan that draws a maximum of 4.2 cu.m/min. Air from above
the stove passes through a 930 square centimeter aluminum grease filter and
activated charcoal unit. The exhaust from this hood is discharged directly

into the kitchen space.

3.1.4 Vented Range Hood

This second type of hood made by the same manufacturer as the

recirculating type used in this study has a greater exhaust capacitv. The
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three~speed fan draws a maximum of 8.4 cu.m/min through a 1677 cm2 aluminum

grease filter and exhausts this air through a .15 meter diameter sheet

metal duct to the outside.

3.1.5 Space Heater

The space heater which was supplied by the Project Officer, was an
unvented hot air system with a multi-port cast iron burner. This fifteen~year
old ‘'space heater has neither a pilot light nor an air-fuel adjustment device.
Combustion air was provided to the 12 finned burners by aspiration. It has

a maximum heat input of 6700 Kcal/hr.

3.2 Procedures

3.2.1 Laboratory Test Enclosure

Figure 3-1 shows the laboratory test enclosure and sampling system
built specifically for this study. The test enclosure was designed and
built to isolate the stoves, hoods and space heater from external influences
and to allow us to monitor the generation of pollutants in a convenient
manner.

The test room enclosed 8.0 cubic meters, 2.4 meters long and 1.4 meters
wide, and was 2.4 meters high. One door and two sealed windows were installed
to allow access to and observation of the stoves in the test chamber. The sheet
rock walls were covered with a non-adsorbent epoxy base paint and all openings
were sealed with silicone weatherstripping. The air intake for the test
enclosure was a .2 meter diameter duct. Control of the intake air was
achieved by a variable guillotine damper placed in the inlet duct.

Ventilation of the test enclosure was provided with a 8.4 mB/Min

fan placed in the .2 meter room outlet duct in the ceiling.
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Figure 3-1:
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A .15 meter diameter exhaust outlet for the vented hood was placed
in the back wall of the test enclosure. Air flow through the inlet and outlet

was measured by standard type pitot tubes and inclined manometers.

3.2.2 Measurement System

In order to measure pollutant concentrations at multiple locations
and yet conserve the amount of instrumentation and manpower required to
obtain this data, TRC designed and built a unique measurement systenm as
shown in Figure 3-2. The major components of the system are four continuously
purged sampling lines with an Iintegrating chamber, solenoid valves, Bendix
Chemiluminescent NO/NOx Analyzer, Intertech Non-Dispersive Infrared Carbon

Monoxide Analyzer, carbon monoxide and NO/NO, Calibration Systems, strip chart

2
recorders and electronic sequencer. The system design acknowledged the need for:
1., Continuous, uninterrupted operation with only periodic service

2. TFrequent automatic and manual calibration checks.

As shown schematically in Figure 3-2, the sample stream from each
of the four locations is piped to a central location through 15 meters of
4,8 mm I.D. Teflon tubing at a rate of approximately 9.5 LPM. This is
equivalent to a retention time of approximately 2 seconds. Each sample
stream is then drawn through an individual 500 ml glass integrating chamber,
through a diaphram pump and then vented. This arrangement provides continuous
purging of the sampling lines.

From the integrating chamber two small streams are drawn, one to the
Bendix Chemiluminescent NO/NOx analyzer and the other to the Intertech

NDIR CO analyzer. Solenoid valves (normally closed) on each sample line

are energized by the electronic sequencer at five minute intervals with
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each station having its sample being drawn to the detectors once every
twenty minutes. The two solenoid valves that allow samples to be drawn

to the CO analyzer and the NO/NO2 detector from the integration chamber are
kept in phase so that the sample stream from each station is being

analyzed simultaneously for CO and NO/NOZ. A two pen recorder was used for
the NO and NO2 output of the chemiluminescent analyzer and a separate single
pen unit for recording the CO output.

An additional function of the electronic sequencer was to mark the
beginning of each 20-minute sampling cycle. This was accomplished by creating
a vertical slash on each strip chart immediately before the analysis of the
Station 1 sample stream for the three pollutants of interest. This sampling

and measurement system is the same as the one used for the Task 2 field

measurements.

3.2.3 Calibration Procedures

Calibration of the Bendix Chemiluminescent NO/NO2 Analyzer was
accomplished with a dynamic dilution module. This module was provided
by the Environmental Protection Agency and is described schematically
in Figure 3-3. A wide range of concentrations of NO and NO2 can be
generated by this unit for calibrating the NO/NO2 analyzer. Bottled NO
calibration gas with a guaranteed concentration of 95.1 ppm and purified room
air were used to produce the various nitric oxide concentrations. Nitrogen dioxide
can be produced in different concentrations by the use of the ozone generator
that 1is part of the calibration module.

The procedures used to calibrate the Bendix Chemiluminescent
NO/NO2 Analyzer were provided by the EPA and are identical to those used in

Task 2. A copy of the procedures can be found in Appendix A.
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The calibration of the non-dispersive infrared (NDIR) carbon monoxide
analyzer was accomplished with zero gas and 13.0 ppm (14,950 ug/m%)CO calibration
gas. Zero gas was introduced into the detector cell to establish the zero
baseline of the device. Calibration gas was then used to determine the span,
or chart displacement, of a known concentration of carbon monoxide. Finally,

the zero gas was re~introduced to ensure the baseline stability.

3.2.4 Sampling Locations

To determine the generation and behavior of the pollutants from the
gas appliances with and without the hoods in operation, we chose the four
sampling locations within the test structure as follows:

Station 1: Test enclosure air inlet

Station 2: Above the gas appliance - approximately 1.7 meters

above the floor

Station 3: Test enclosure air outlet directly downstream of the

sealed fan unit,

Station 4: Recirculating hood outlet or in outlet duct from vented

hood.

Station 1 pollutant measurements were used to establish the baseline,
or background, levels in the air entering the test structure during the
experiments. Initial comparisons of measured inlet and outlet air volumes
showed the presence of sufficient leakage, 10%Z to 50%, to disallow the conversion
of the inlet concentrations to a mass basis. The concentration of the air
entering the structure through all openings was assumed to have a pollutant
concentration as measured in the inlet duct.

Station 2 was placed in the breathing zone directly above the stove.

This location was chosen to provide data that would be representative of
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concentrations encountered by the person using the gas appliance and to
monitor the presence of steady-state concentrations within the enclosure.

Room outlet pollutant concentrations were measured at Station 3
in the test enclosure outlet duct. Air flow measurements taken at Station 3
were used with the Station 1 inlet pollutant concentrations to determine the
mass input rate of pollutants into the test structure. The pollutant
concentrations at this outlet were converted to a mass basis by the use of
these air flow data as well.

Station 4, depending upon the individual test, was placed in either
the recirculating hood outlet or in the outlet duct from the vented hood.
When neither hood was in use, this station remained inoperative.

Test personnel monitored pollutant concentrations at all four locations
throughout each test sequence. Our reported results were taken from
reproducible, steady-state conditions except when transient conditions were
under study. The steady-state condition was achieved when pollutant levels
at Station 2, above the gas appliance, stopped fluctuating. In most cases,

duplicate tests were run to verify the initial tests.

3.3 Test Plan

A comprehensive test plan was prepared to guide the measurement
personnel in performing the laboratory tests in rapid sequence. The plan
was designed to assess the emission quantities produced by gas stoves, space
heaters and the pollutant removal capability of vented and unvented hoods.
The tests designed for these objectives are discussed in the next three

sections.
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3.3.1 Gas Stoves

The generation and behavior of pollutants from gas stoves is a
function of many inter-related variables including burner and oven size
and design, pilot lights, air-fuel mixture, flame intensity, etc.. To have
a test plan of manageable size to give us meaningful results we divided
these effects into the following categories:

1. pilot lights

2. air-fuel mixtures

3. Dburner size

4, flame intensity

5. combinations of burner use

6. broiler

7. oven

8. utensils

Each of these variables was individually isolated for testing with
each of the two stoves and determined in the sequence listed above.

Pilot Lights- With most modern stoves having continuous rather than

manual pilot lights, we decided that this aspect of the stove's impact on indoor
air quality deserved investigation. It was relatively easy to seal each stove

in the test enclosure and monitor the pollutant emissions of the pilot lights.

Burner Air-Fuel Mixture- The first series of tests on each stove was

designed to give comparative data for each stove showing the effects of different
air-fuel mixtures on pollutant emissions. On the older stove with two sizes of
burners, we tested the larger one which was comparable to those on the newer stove.

A high flame intensity was used for these tests on one burner on each stove.
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Changes in the air-fuel mixture were made by adjusting the primary
air-shutter under each burner. Three air-shutter adjustments were tested:
maximum primary air, intermediate and minimum primary air. The intermediate
air-shutter setting was judged as the position which created the best
luminous blue flame, considered a: ~ most efficient operating condition.
This setting was used for all the subsequent tests.

Burner Size- Since the newer stove had four equal size burners, this test
series was run on the older stove with 2 small and 2 large burners. Separate
tests were run with each size burner set at a high flame intensity. The data
were used to evaluate what effects of pollutant emissions could be attributed
to the different size burners.

Burner Flame Intensity- Two extremes of flame intensity, high and low,

were chosen for this test series on the newer stove. Each flame intensity was
tested separately to compare the effects of these two operating conditions on
pollutant generation.

Combination of Burner Use-~ This test series was designed to determine

the buildup of pollutant emissions with the successive ignition of each burner
at 15 minute intervals. Each stove was tested at low flame and at high flame
intensity. The newer stove had one burner with a temperature sensor that
shuts off the flame when the preset temperature is reached. This burner was
the last one ignited in the test sequence so that any possible disturbance in
pollutant emissions by the modulating flame could be avoided.

Broiler- The broiler in each stove was tested under two different
operating conditions, transient and steady-state. We monitored the pollutant
emissions during the transient phase as the broiler heated up to its thermostat
setting, 500°F. When the broiler reached this temperature, the steady-state
tests were run. These two operating conditions were re~tested with one burner

in operation at a high flame.
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Oven- Our spring-summer phase of the Task 2 field measurements showed
the oven and broiler as significant sources of N02, NO and CO. As far as we
could tell, these emissions were greatest during the oven warm-up period.

To investigate these findings in a laboratory situation we tested each
stove under two conditions, transient and steady-state. The transient condi-
tion was represented by the oven's warming up to the thermostat setting, 475°F(245°C).
The steady-state tests were run after the oven reached and maintained the
preset temperature. This series of tests at the two operation conditions was
repeated with the addition of one burner set on high flame.

Utensils~ We chose several representative types of utensils for
testing on one burner of each stove. Pollutant concentrations were determined
separately for aluminum, cast iron, stainless steel, and Pyrex utensils. The
flame settings, low and high, remained unchanged until the effect of each uten-
sil had been measured. Another test for comparative purposes was run at the
same flame setting with no utensil on the burner. This test with no utensil
was used as a baseline to compare the relative effects of each utensil. Water was
placed in each utensil and brought to a boil during each test.

3.3.2 Hoods

A comparison of the unvented and vented hoods was made from tests with
a combination of burners and the oven in use on the newer stove. These
tests were run to determine the respective pollutant removal efficiencies,
if any, for each hood. Tests were also run with the fan on the vented
hood operating at two different speeds to determine the effect of exhaust

rate on removal efficiencies.

3.3.3 Space Heater

The unvented space heater is a fairly uncomplicated appliance and in

contrast to the gas stoves there are few operating conditions that could be
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investigated. Our tests were conducted under two operating conditions,
transient and steady-state for a low and high heat input. Pollutant

emission levels were measured for each of these four conditions.

3.4 Calculations

The pollutant emissions from the gas appliances were determined from
comparisons of the data collected at each of the four sampling locations
within the test enclosure. The contribution of the gas appliance was
calculated as the difference between the mass emissions at the outlet,

Station 3, and the mass rate of pollutants entering the test enclosure. The
concentration of pollutants in the room inlet air was measured at Station 1
and the mass inlet rate was then calculated with air flow data from Station 3.
Using the Station 3 air flow data took into account any leakage that would
not be detected at the Station 1 room inlet.

For the tests with the vented hood in operation, the total air flow
and pollutant concentration were determined as the sum of the emissioms
through the room outlet duct, Station 4 and the hood outlet duct, Station 3.
From this sum, the pollutant mass rate entering the test enclosure was sub-
tracted to obtain the mass emission rate of the gas stove.

Pollutant emission levels from the stove on a heat input basis were
calculated from the mass emission rates and gas usage data taken from an
integrating meter installed in the natural gas supply line.

The effect of various utensils was determined by a simple measurement
scheme utilizing the concentration of pollutants measured directly over the
stove adjusted for any change in the incoming room air pollutant concentrations.
Concentration measurements were judged more sensitive for measurement of small
differences which may not have to be uncovered using the above mass emission

calculation procedure.
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4.0 RESULTS AND DISCUSSION

The pollutant emission levels for the gas appliances were calculated
from the concentrations measured at Stations 1 and 3, the room inlet and outlet,
respectively. The difference between the inlet and outlet mass rates of
pollutant are attributable to the effect of the stove.

The emission results shown in Tables 4-1 to 4-6, with the exception
of Table 4-3, are presented on a heat input basis, micrograms per kilocalorie,
ug/Keal and also on a per unit time basis, mg/Hr. Results on both bases are
shown to provide an emission factor independent of the amount of fuel used
and an emission rate for a particular set of conditions. Table 4-3 shows
the pollutant concentrations above the stove as a measure of the effect of
utensils on pollutant generation.

4.1 Gas Stoves

The gas stove provided the greatest varlety of operating situations
that could affect the generation of pollutants. The effects of pilot lights,
burners, oven, broiler and utensils were evaluated. For the burners, additional
characteristics including air~fuel mixture, size, flame intensity, and number
in use were evaluated for thelr effect on pollutant emissions.

4,1.1 Pilot Lights

The results for the pilot light tests on the two stoves are presented
in Table 4-1. Some significant differences in pilot light pollutant emissions
levels are apparent in these data. Both of these appliances have three pilot
lights yet gas consumption for those in the older stove was 507% higher than
for the newer stove. Carbon monoxide emissions for the newer stove were
approximately twice as high as from the older one. Oxides of nitrogen emissions
were substantially lower from the pilot lights of the newer stove.

The pilot lights on newer gas stoves are designed to consume less gas
than those on older stoves. This design change is confirmed by our natural gas

input measurements taken during the pilot light tests.
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TABLE 4-1

POLLUTANT EMISSION LEVELS FOR THE PILOT LIGHTS AND
DIFFERENT BURNER OPERATING CCNDITIONS

Test Operating Condition Stove Natural Gas Pollutant Emission Pollutant Emission Rates
Input Rate Factors (pg/Kcal) (mg/Hr)
(Koo [ 0 NO NO CcO NO NO cO
2 2
Pilot Lights:
1 New 100 4,651 18.6 842 0.5 1.9 84,2
2 0oid 150 45.3 54.6 419 6.8 8.2 62.9
Air-Fuel Mixture:
3A Maximum Primary Air New 3500 78.6 120 461 275 420 1614
3B Intermediate Primary
Air New 3500 117 71.7 794 410 251 2779
3C Minimum Primary Air New 3500 119 112 419 417 392 1467
Air-Fuel Mixture:
4A Maximum Primary Air 01d 2700 98.7 55.9 416 266 151 1123
4B Intermediate Primary
Air 01d 2700 99.7 55.4 413 269 150 1115
4C Minimum Primary Air 01d 2800 93.8 54.1 354 263 151 991
Burner Size: 01d
5 Small 2400 85.9 53.1 376 206 127 902
6 Large 2700 92.6 51.8 382 250 140 1031
Flame Intensity: New )
74 Low 1700 140, 76.0 346 238 129 588
7B High 3500 130 79.0 510 455 271 1785
Ignition Sequence:
Low Flame New
8A 1 Burner 1200 42.2 59.2 280 51 71 336
2 Burnerg 2400 106 67.7 221 254 162 530
3 Burners 3600 75.0 66.7 291 270 240 1048
4 Burners 4800 76.2 93.1 486 366 L47 2333
High Flame New
8B 1 Burner 3400 109 55.8 832 371 13C 2829
2 Burners 6800 137 57.3 405 932 390 2754
3 Burners 10200 138 65.6 315 ] 1408 659 3213
4 Burners 13600 96.3 55.2 274 | 1310 751 3726
Low Flame 01d
9A 1 Burner 500 36.3 99.8 1540 18 50 770
2 Burners 1000 40.8 95.4 2130 41 95 2130
3 Burners 1500 51.5 84.8 1420 77 127 2130
4 Burners 2000 47.7 84,0 1430 95 168 2860
High Flame 0id
98 1 Burner 2260 102 57.1 554 231 129 1252
2 Burners 4520 111 7.6 672 502 351 3037
3 Burners 6780 117 72.8 475 793 494 3230
4 Burners 9040 100 70.4 461 904 636 4167
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Ambient background NO, NO,, and CO levels in the test enclosure of 26,

2
50, and 2490ug/m3, respectively, were comparable to those encountered in the
field sampling program during inactive periods, such as late night and early
morning. It is during this time period that measured pollutant levels reflect
only the pilot light emissions. The difference in pollutant emissions from the

pilot lights is undoubtedly due to a combination of factors including stove age,

condition, and design.

4.1.2 Burner Primary Air-to-Fuel Mixture Effects

One of the most fundamental factors of burner operation that can be
modified is the air-fuel mixture. Changing the air-fuel mixture by adjusting
the air shutter under the burner would expectedly alter the combustion charact-
eristics and subsequently affect pollutant generation. One burner on each stove
was used for this test series. The burner was set at high flame and its air
shutter was adjusted to three positions; full open, full closed, and intermediate.
The intermediate air shutter setting was judged as the position which created the
best luminous blue flame, considered as the most efficient operating condition.

At the intermediate air shutter setting the emission levels from the
newer stove were noticeably higher than those from the older unit as shown
in Table 4-1. Increasing the primary air to a maximum for the newer stove caused
a 337 and 427 reduction in NO and CO levels while NO2 levels increased by 67%.
Reducing the primary air in the burner of the older stove caused a slight decrease
in the pollutant emissions. The minimum air setting on the newer stove affected

NO emissions only slightly while the CO decreased and the NO2 increased as

compared to the intermediate shutter setting yalues.

Generally, these data show that the emissions from the older stove

are less sensitive and more uniformly independent of the air-fuel mixture.
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Emissions from the newer stove are noticeably higher at the optimum air shutter

setting.

4$.1.3 Burner Size Effects

Since the newer stove had four burners of equal size, we ran these
tests on the older stove only. The .....l1 and large burners were tested separately
at high flame intensity. The pollutant emissions data presented in Table 4-1

show the burner size has little effect when compared on a heat input basis.

4.1.4 Burner Flame Intensity Effects

TRC investigated pollutant emissions at two flame intensities, high
and low, on one burner of the newer stove. The high flame had a heat input
more than twice that used for the lower flame. As shown in the results presented

in Table 4-1, emission factors for NO, NO,, and CO during these two different

2’
conditions of burner operation are closely correspondent. The greatest
difference in emissions is apparent for the carbon monoxide with the high

flame having a 50% higher CO emission factor than the low flame. Total emission

rates per unit time increase in proportion to the amount of fuel used.

4.1.5 Burner Ignition Sequence Effects

For this series of tests, each burner was ignited successively at
15-minute intervals. The build up of pollutant emission levels was monitored
for a 60-minute period, until 15 minutes after the fourth burner was ignited.

At each flame intensity, nitric oxide and NO2 emission factors were
relatively constant with a few exceptions for each stove, regardless of the
number of burners in use, when adjusted to a heat input basis.

Carbon monoxide emission factors seem to be affected the most by
increased number of burners in use. The burners of the older stove generated
more NO2 and pO per unit of heat input than those of the newer one, especially

during the low flame tests. In these low flame tests, nitric oxide emission
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factors for the newer stove burners were noticeably higher than those from
the older stove. These differences are less apparent for the high flame
tests.

Pollutant emission quantities per unit time were less for the older stove
than the newer stove except for carbon monoxide, particularly when a low flame
was used. The difference in emission quantities between stoves was due to the
smaller fuel consumption rate of the older stove at a specified setting. In
spite of this smaller fuel consumption rate, the carbon monoxide emissions for

the older stove were greater than the newer stove.

4.1.6 Broller and Oven

For the tests on each stove's broiler and oven, we chose two operating
conditions for investigation defined as transient and steady-state. The
transient condition included the period from oven or broiler ignition until
the temperature reached 475°F (245°C) for the oven and 500°F (260°C) for the
broiler. For the steady-state mode, we then operated the oven and broiler at
the above settings for a similar time period during which the oven or broiler
flame would cycle on and off to maintain the desired temperature. The thermostat
for the older stove did not work properly and consequently, the flame remained on
even after the desired temperature was reached.

The results for this test series‘are shown in Table 4-2. For both
stoves, pollutants are generated at a generally higher rate per amount of heat
input while operating in the transient condition as compared to steady-state.
The broilers of both stoves have comparable emission levels except the NO
from the newer broiler is 50% higher than the older one during a steady-state
operation. The newer oven generates more carbon monoxide but less oxides of

nitrogen than the older oven at steady-state.
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Comparing the oven and broiler emissions with the burner emissions in
Table 4-1 shows that based upon equivalent heat input, the oven and broiler
generally produce less cxides of nitrogen and more carbon monoxide than the
burners. However, the quantity of pollutants per unit time is greater for
the oven and broiler than the burners because of the greater fuel consumption

of the former during normal operation.

4.1.7 Utensil Effects

Table 4-~3 shows the results of our pollutant concentration measurements
with different utensils on one burner of the new stove under two flame inten-
sities, high and low. The cast iron and the stainless steel utensils show the

ability to reduce NO, to NO in the low flame test condition, although the relative

2
change is not significant. The most substantial utensil effect apparent is the
much higher CO concentrations for the aluminum pot test. Each utensil shows the

effect of decreasing NO, concentrations when compared to the test domne without

2
utensils,

Behavior of each utensil in affecting pollutant concentrations during
the high flame tests was different from the low flame tests. Nitric oxide and
NO2 concentrations were generally higher with a utensil on the burner than without
one. Except for the stainless steel utensil, carbon monoxide levels were lower
with the use of each utensil.

The magnitude of the observed effects of utensils upon pollutant concen-

trations, although measurable, does not appear substantial, No one utensil has

a substantial effect upon pollutant measurements.

4.2 Hoods
Table 4-4 shows the results of our tests on the vented hood's efficiency
in removing pollutants from the test enclosure. These data ghow that the vented

hood is moderately effective in removing pollutants from the room. The higher

- 35 -



*9INSoTous
Az03BI0qET Oyl SuTARST pue SuTILlud saTiraurnt jueinlTod JO UVOTIEBTNOTED
£q ueyl 19yIBI 2A01S IYJ 2A04qe LTI222IP WUl (BIJUDOUOD Juelnfrod JO

jusweInseaw Aq POUTWIASILDP SEM UOTIBIULS JupIuijod us STTISUIN JOo 1093F9 aYyf oD
0e0¢ €81 L0T auoy H61
0€Ce A4 t£€e x214Lg ast
08¢e?¢ %ee L0t 19918 ssarTurelg 96T
EEYT XA 1¢t uoiy 3Ise) g6T
0T6T 702 092 TAUTUNTY V6T
MIN tomeTqd Y3TH
6.9 Z8 Lz aunN q8T
Vi 9¢ Lc x9144 astT
€0y cL 43 192315 ssajutelg 081
%S 99 [43 uoiy 3se) 48T
9901 8¢ LT LT V81
MaN (owWeT] MOT
0D ‘on | ON , UOTITPUO)
.me\w: ¢ SUOTIBIIUBOUOD JUBINTTC PA0IG e Jotyeaadg 31897,

13

STTLSNML! SN0T¥YvVA
Y SNOLLVALNAUNCD

36



- 37 -

L 0EY“6 o%1° 01 ,00
S 09T°T T22°T ON
i 1) 4 €6T T ON 00% ‘%1 110 sisuing % puB ULAQ 7z
6% 679G 9L0°TT 00
9% 6TL Zee T CoN -
6% 016 G8L°T ON 00 ySTH siauing 4 pue USAQ a1z
6€ s L ¥GE Tl £00
oY 98 LLEST ON
T+ T9T'T 896°T ON 00Z°%1 unipaR siduing 4 pPuUE UIAQ VIZ
% 00 00H
JUBTOTIIN pooH poo 1y /Teoy
TRAOWRY Po3IUsA U3ITM Pa3uaA INOUITA e3ey 3andul 3jeay poadg ueg
POOH *1y/8wm ‘93BY UOTSSTWY JueINTod juelnyyog sey TeanjeN pooj uorieIaqg Iso],

(00H (ALNZA HILIM HJAOLS SVO YAMIN ¥0d4
SHIDNIIOIIAH TVAORHY INVINTIOL

v-% dT4VL




fan speed, with its greater induced draft above the stove, will capture and
exhaust about 50% of the pollutants generated by the stove. With the fan shut
off , there is enough draft to allow measurable amounts of pollutants to escape

through the hood outlet duct.

Table 4-5 presents the resul’. ~© tests to determine the ability of
the charcoal filter in the recirculating hood to remove gaseous pollutants.
Two separate tests were run, one with the ducted hood without a filter and one
with the recirculating hood with the charcoal filters. In both cases, the newer
stove was used. Comparison of the data from both tests shows in our judgment
no collection efficiency for the charcoal. While these is a difference of
about 10% in the NO2 and CO measurements between tests, we estimate this to be
measurement error. From comparison of other data taken during the test program,
the mass balance approach we have used to determine emissions has an accuracy
of +10% which is reasonable for the objectives of this task. A more precise
evaluation of a charcoal filter would have to be determined by a different

laboratory method which was beyond the scope of this task.

4.3 Unvented Space Heater

Table 4-6 shows the results of our tests on the unvented space
heater. The uncomplicated nature of this appliance left us with relatively
few operating conditions to evaluate. We chose two operating conditioms,
transient and steady~state for the emission measurement tests.

Our measurements show that the pollutant emissions are relatively higher
during steady-state operation of the space heater at the preset temperature.

This is opposite to our findings for the gas stove oven and broiler tests.
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We also see that the high flame operating condition as having greater emissions
than the low flame condition. In general, our tests show pollutant emissions

as somewhat lower than those from the gas stoves when adjusted to a heat

input basis. However, using the space heater continuously would add a consider-

able amount of pollutants to the indoor atmosphere when compared to the inter-

mittent operation of gas stoves.
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TASK 2

FIELD STUDIES
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1.0 INTRODUCTION

The purpose of this task is to determine the impact of gas stove emis-
sions and outdoor air quality on indoor air quality. The work performed in this
task consisted of a field measurement program at four private homes with gas
stoves in the Hartford, Connecticut area. The homes selected represented a
spectrum of conditions related to:

Home age, size, and configuration

Stove age and condition

Stove use

Home location in relation to outdoor sources.

The field sampling program was divided into two sampling periods, spring-
summer and fall-winter and carried out at three separate homes during each period.

Because of sparsity of stove use at one of the houses sampled in the
spring-summer sampling period, another house was selected and used as a replace-
ment for this house during the fall-winter sampling period. Thus, in all, four
different houses were investigated during this task. Nitric oxide (NO), nitrogen
dioxide (NOZ)’ and carbon monoxide (CO) were monitored continuously at three loca-
tions within and at one location outside each house for about two weeks in each
sampling period.

The data were compiled as 2-hour and daily averages. Stove use data
recorded by the residents provided the basis for our evaluation of the impact

of gas stoves on indoor air quality.
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2.0 SUMMARY AND CONCLUSIONS

2.1 Summary

During the spring and early summer of 1973, and again in the following
fall and winter, TRC conducted a measurement program in three private residences
to determine the effect of internal generation of pollutants from gas appliances
upon indoor air quality. A modern suburban home, an older urban home, and a
suburban two-story apartment each with a gas stove were selected for the program.
After the spring-summer sampling period, we decided to replace the older urban
home because of little stove use, Thus, for the fall-winter period, a replace-
ment home was selected. It was a l4~year old suburban, single~family home in a
development of similar homes.

Approximately two weeks of monitoring for nitrogen dioxide (NOZ), nitric
oxide (NO) and carbon monoxide (CO) were conducted at each structure. Three
sampling sites inside each structure and one outside were used as data collec~
tion points.

In order to sample at all four locations simultaneously and yet conserve
equipment and manpower, TRC designed and built a measurement system that enabled

the use of a single analyzer for NO, and NO and a second analyzer for CO. An

2

electronic timer, solenoid wvalves and continuously purged sampling lines were

used to permit the analysis of sample streams from each location in rapid sequence.
During the spring~summer sampling period the four sampling locations

for each house were: kitchen (over the stove, except as noted below), living

room, bedroom and outside. At the request of the Project Officer, sampling

during the fall-winter period was modified somewhat. A second sampling

position was located in the kitchen but displaced somewhat from the stove.

The purpose of this sampling point was to provide data which would be more

representative of the generalized kitchen atmopshere than the sampling point
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immediately adjacent to the stove. The third sampling point was placed in
the living room during the first week and in the bedroom during the second
week of the 2-week sampling period.

At House No. 1, during the spring~summer sampling period, we initially
encountered a number of off-scale readings and subsequently moved the kitchen
sampling location about 1 meter from the stove, over the sink for the rest of
this period.

All monitoring equipment was placed inside the structure sampled and
serviced usually every other day by a TRC staff member.

Al]l field data were recorded on strip charts which were examined and
verified before reduction to five-minute average values using a semi-automatic
chart reading instrument. The five-minute data were then 'keypunched and
entered into TRC's computer to facilitate data analysis.

A summary of the data for this task is presented in Table 2-1. The
data show that there are significant differences in the indoor patterns of
pollutants within each of the houses which are undoubtedly a function of house
design, stove use patterns, outdoor concentrations and other factors. How-
ever, two points are clear: (1) Except for CO in House No. 2, the concen-
trations of the pollutants measured are higher inside than outside and (2)
kitchen concentrations are always higher than those in other parts of the
house.

Indoor concentrations of NO2 in the kitchen at most of the houses are
at levels which would exceed the annual average air quality standard of
100 ug/m3 if projected over one year. In several instances, a concentration
of 100 ug/m3 is approached or exceeded throughout the house. Indoor CO
concentrations during the winter at House No. 3 and No. 4 approached the 8-hour

average air quality standard of 10,000 ug/m3.

- 45 -



.wms.oﬂ STyl 103 potzad 19IUTM-TIBJ IO JTPY DPUOCDIS I10J STQRIIBRAR 10U BIED OSN 8A0IS )

*9TqeTTRAER 218m SONTEA 38BISAR INOY OMI T YOTUm 1037 skep ‘'9°'T

‘pordues uosesas syl Buranp osnoy yoeas 103y sof8eisse L[Tep pPITeA [[B UO paseq aie ejeq (T

9 10T 0T%e ——=- 0618 0006 006 02

L 6€T 6T ———- 9¢T 62¢ e ON 193UTH

L 6€T 6€ —-- V4 0T €1 Zon ~1Ted y

8 STT 00ST 00§¢S — 0299 0ETL 0D IT®H pug

€ 7L 0T %9 ——— 10T 111 ON 293uTy

€ 7L 43 0L -—== ov1T 081 Zon -T1=1

9 99 08¢€ _—— 0L068 0¢%9 0Z8L 0D JT®H 3ST

1 0z oy ——— 4/ <6 11 ON 193UTM

1 0z 43 ———— 8¢ Ly £ CoN -T1ed

€1 AY 0eZ? 0892 0TZe -— 0TEY 02

z 1T j¥4 k23 Zy —_— £s ON I9UUm g

Z 11 16 8¢ SL — y1T CoN ~8utadg €

€ 1% ov62 006¢ 080¢ - 00ce 02

S £y %2 8¢ o¢ -—— v ON Isumng

< €Y 10T €01 €0T —— €11 Zon ~8utadg z

9 (2) 01e? 0€8¢e - 01ZY 06LYy 02 JTEeH Pug

9 () S9 0t ——— TeT el ON I93IUTMH

9 () 97 67 -—— L9 0TI CON -11ed

4 90T 0491 —— XA 0zse 0617 00 JTeH 38T

L 7eT €9 - %6 el 9¢T ON A2IUTN

L veT 0 -— s 09 L9 Zon S LE

6 86T o8ve 0LTY 0L0% o6%Yy ——— 00

9 02t 97 <9 %79 0T o ON Iowung

9 0z VA r49 19 00T - Zon ~8utadg T

’ £eq/uTR 20018

(T (sasuang wooy woxy W[ | 9a035 a9aQ
vleq PTTBA 3O SNTJ USAQ) 3pTSInQ-y | wooipag-¢ | BuratTT-7 | uauol I~y | usuOITY-T POTI3g *ON
sdeq 3o zaquny aA01g T30l mw/Sr ‘UuoT3eD0T YOBY 3B UOTIBIJUBOUO) dFeiday JueinTTod Buypduwes | ssnoy

€

(7L~€L6T I9IUTM-TT®A pue ¢/6T Ismmg-Zurads)
SNOSVES HIOS W04 THOH HOVE NI
YIVQ ALITVAD ¥IV ¥OOALNO/¥OOANI 4G X¥VAHAS

-2 318V1

- 46 -



Using a study of brief records from the continuous analyzers together
with stove use data showed clearly the response of indoor air quality throughout

the house to stove use. A statistical analysis of the 5-minute air quality data

showed the frequency of occurrence of various values for each sampling location.
In most cases, the relative positions of the cummulative frequency distribution
curves could be explained in terms of season, stove operation, and the behavior
of the pollutant in question.

A diffusion experiment conducted at House No.2 showed the decay patterns
of N02, NO and CO. NO2 was found to decay much more rapidly than the other
pollutants, and several possible theories were postulated.

The study showed that the impact of continuously burning pilot lights on

several of the stoves contributed air contaminants to the indoor atmosphere.

2.2 Conclusions
Based upon the findings of this task effort we draw the following conclu-
sions:
1. Stove use and outdoor air quality both influence indoor air quality.
This joint influence is a function of house permeability as deter-
mined by season. No evidence could be found that stove and house
age per se influenced indoor air quality.
2. The patterns of indoor air quality are influenced by interior design
features.
3. The half life of CO, an extremely unreactive gas, was found to be

2.1 hours in House No.2 during an unoccupied period. The half life

for NO was 1.8 hours indicating its relatively high stability in the

indoor atmosphere. On the other hand, NO2 had a half life of 0.6 hours
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indicating that in addition to dispersion and dilution, NO2
disappears through reaction, absorption, and/or adsorption.

This effect was noted in a qualitative way in several of the other
houses, especially House No. 4 in the winter.

Stove pilot lights were .(ouad to be a significant source of

NO especially at House No. 3.

2’

If one can assume that an outdoor air quality standard can be
applied indoors, the data show that the air quality standard
for CO (8-hour average) can be exceeded.

Average kitchen NO, concentrations for most sampling periods

2

were two to four times the outdoor NO2 concentrations.
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3.0 PROCEDURES

3.1 Structure Selection

The field measurement program was designed specifically to evaluate the
effect of gas cooking appliances on indoor pollutant levels. While gas
stoves are certainly not the only source of indoor pollutants, they are a
readily identifiable source about which little is known. The major
pollutants of interest that are emitted from gas appliances are nitrogen
dioxide (NOZ)’ nitric oxide (NO), and carbon monoxide (C0). Four structures,

a modern suburban house, a suburban 2~story apartment, an older, urban
gingle-family house and a medium size and age, suburban, single-family house
were selected for the measurement program. Table 3-1 lists the characteristics
of the four structures.

These residences represent the wide differences in land use, house type
and layout, gas applicance age and life styles which are desirable in an
exploratory study such as this.

We chose House No. 1 as representative of a large, modern split-level
house with approximately 2000 ft2 of floor area. Figure 3-1 is a schematic diagram
of this house and Figure 3-2 is a photograph of the house. House No. 1 is in a
residential development of similar homes in Rocky Hill, Connecticut, and is
located about 2400 feet west of Interstate 91 which is a major north-south highway
that follows the Connecticut River Valley. This eight-year old house consists of four
half-levels each spaced approximately 3 or 4 steps above the other in a split-level
arrangement. The kitchen is large and open and directly connected to the dining,

- living and family rooms. The stove, which is the same age as the house, is located
on an exterior wall near a window and has a recirculating type exhaust hood above
the surface burners. A family of four occupies the house. The children are

teenagers and the housewife does not have an outside job.
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House No. 2, shown as a schematic in Figure 3-3 is an older home with an
equally old stove. This house, a photograph of which 1s shown in Figure 3-4, is
a seven-room, 2-story single family dwelling of about 1500 ft2 of floor area.

The neighborhood is an area of similar aged houses located in the south-end of
Hartford. Campfield Avenue, an artery for local traffic in that area, runs in
front of the house. Living areas of the house are located on the first floor
and bedrooms upstairs. The stove 1is located next to an interior wall and there
is no exhaust hood. The oven exhaust is vented to the outside. The only
occupant is a young bachelor. This house was not used for the fall sampling
period because of the sparse stove use during the spring-summer period.

The third dwelling used for the Task 2 field measurement program, is
shown schematically in Figure 3~5. House No. 3 is a two-floor, 4-room apartment
with the kitchen and living area on the first floor and 2 bedrooms on the second
floor. A photograph of this home is shown as Figure 3-6. This dwelling is part
of a garden apartment complex in the town of Newington, Connecticut. This complex
is located approximately 500 feet north and west of local main roads. Although
the area surrounding the complex 1s commercial and residential, large tracts
of undeveloped land lie to the north and to the west of this apartment.-

On the first floor there are no openings to the outside except the
front door and a glass sliding door at the opposite end of the living area.

Typical of many modern apartments, the kitchen is only a small
workspace with no windows or other outside ventilation. There is a recirculating
type hood over the stove. The housewife and two small children are normally
home during the day.

The fourth dwelling used for the Task 2 field measurement program,

House No. 4, replaced House No. 2 for the fall sampling period. A plan
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layout of this house 1s presented in Figure 3~7. This house is a single floor
ranch-style home enclosing approximately 1500 square feet. A photograph of
this home is shown as Figure 3-8. Located in Enfield, Connecticut, this house
is part of a large development of similar dwellings built in 1959. It is located
approximately 1000 feet from a local main tggroughfara, Elm Street. The area
surrounding this house is zoned residential and commercial. Several large
shopping centers lie to the south of this house, on the opposite side of Elm
Street.

The kitchen in this house opens directly into the dining area and

living room and the stove is not vented to the outside. The occupants of this

dwelling are two adults, one teenager and one young adult.

3.2 Measurement System

The objective of the field measurement program dictated that pollutant
concentrations be determined at several points within the structure being
sampled. A simultaneous measurement of the ambient outdoor concentration of
each pollutant measured is also desirable to act &8 a reference and to gauge
the possible influence of outdoor concentration on the levels measured
indoors. Locating individual monitors at each sampling point would represent
a substantial equipment investment and would result in multiple servicing and
space requirements,not to mention data reduction problems, and<iack of
confidence in the comparability of data from point to point.

In order to measure pollutant concentrations at multiple locations and
yet conserve the amount of instrumentation and manpower required to obtain

this data, TRC designed and built a unique measurement system as shown in

Figure 3-9, Four sampling locations as described in Section 3.4 were chosen
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for sampling, three indoors and one outside. The major components of the
system are four continuously purged sampling lines with an integrating chamber,
solenoid valves, Bendix chemiluminescent NO/NOx analyzer, Intertech Non-
Dispersive Infrared Carbon Monoxide Analyzer, carbon monoxide and NO/NO2
Calibration Systems, strip chart recorders and electronic sequencer. The
system design acknowledged the need for:

(1) Continuous, uninterrupted operation with only periodic service

(2) Frequent automatic and manual calibration checks

(3) Ability to be readily moved from one location to another

(4) Small space requirement within the sampled structure.

As shown schematically in Figure 3-9 the sample stream from each
of the four locations is piped to a central location through 15 meters of
4.8 millimeter I.D. Teflon tubing at a rate of approximately 9.5 LPM. This
is equivalent to a retention time of approximately 2 seconds. Each sample
stream is then drawn through an individual 500 ml glass integrating chamber,
through a diaphram pump and then vented. This arrangement provides continu-

ous purging of the sampling lines.

From the integrating chamber two small streams are drawn, one to
the Bendix Chemiluminescent NO/NOx analyzer and the other to the Intertech
NDIR CO analyzer. Solenoid valves (normally closed) on each sample line are
energized by the electronic sequencer at five-minute intervals with each
station having its sample being drawn to the detectors once every twenty
minutes. The two solenoid valves that allow samples to be drawn to the CO
analyzer and the NO/NO2 detector from the integration chamber are kept in
phase so that the sample stream from each station is being analyzed simultaneously
for CO and NO/NOZ. A two-pen recorder was used for the NO and NO2 output of
the chemiluminescent analyzer and a separate single pen unit for recording the

CO output.
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An additional function of the electronic sequencer was to mark the
beginning of each 20-minute sampling cycle. This was accomplished by creating
a vertical slash on each strip chart immediately before the analysis of the
Station 1 sample stream for the three pollutants of interest. A sample of

an NO/NO2 trace is shown in Figure 3-10.

3.3 Calibration Procedures

Calibration of the Bendix Chemiluminescent NO/NO2 analyzer was
accomplished with a dynamic dilution module. This module was provided by
the Environmental Protection Agency and is described schematically in
Figure 3-11. A wide range of concentrations of NO and NO2 can be generated

by this unit for calibrating the NO/NO2 analyzer. Bottled NO calibration gas
with a guaranteed and EPA verified concentration of 95.1 ppm and purified room
air are used to produce the various nitric oxide concentrations. Nitrogen
dioxide can be produced in different concentrations by the use of the ozone

generator that is part of the dilution module.

The procedures used to calibrate the Bendix Chemiluminescent NO/
NO2 Analyzer were provided by the EPA. A copy of the procedures can be
found in Appendix A,

The calibration of the non-dispersive infrared (NDIR) carbon monoxide
analyzer was accomplished with zero gas and 13.0 ppm CO calibration gas.
Zero gas was introduced into the detector cell to establish the zero baseline
of the device. Calibration gas was then used to determine the span, or chart
displacement, of the known concentration of carbon monoxide. Finally, the
zero gas was re-introduced to ensure the baseline stability. The electronic
sequencer automatically charged zero gas to the NDIR CO analyzer once every
twenty-four hours as another check for baseline stability between manual

calibrations.
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TASK 1 - LABORATORY INVESTIGATION
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3.4 Field Operations

The sampling equipment and auxiliary calibration devices were ins.ailed
in an unobtrusive location in each house that would not result in interference
with the residents' activities. Teflon sample lines were run from the

equipment to four sampling locations:

Designation Spring-Summer Fall-Winter .
Station #1 Kitchen-Over Stove Kitchen-Over Stove

(except Home No.1)
Station #1A Kitchen-Approx. 1 meter from Stove
Station #2 Living Room Living Room
Station #3 Bedroom Bedroom
Station #4 Outside of Structure Outside of Structure

The sample intake for each station was placed in the breathing zone,
between 1.4 and 1.8 meters above the floor. The sample intake for Station #1,
in the kithcen, was placed directly over the stove except at House No. 1 during
the spring~summer sampling period. For this sampling period at House No. 1,
the sample intake was placed approximately 1 meter from the stove. This
location corresponds to Station 1A for the fall-winter sampling period when
it was possible to locate Station 1 directly above the stove. The data from

Station 1 was used to determine the concentrations of NO NO and CO at the

22
source, the stove. Comparison of these data with those obtained from the other
stations shows the behavior of the pollutants as they diffuse through the
structure and the effect of the source on the indoor air quality within the
structure.

Station 1A (placed approximately 1 meter from the steve) was used in the fall- .

winter sampling period to determine N02, NO and CO concentrations within the
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kitchen, other than directly above the stove. These data were intended to show
the behavior of the pollutants in the vicinity of the stove as they diffuse
from the source throughout the structure.

Station 2 was placed in the living room away from windows, doors and
air conditioners. Station 2 was used (alternately with Station 3) for
about half of the fall-winter sampling period at each house. Comparison of the
data obtained from Stations 1, 1A and 2 was intended to show the characteristic
changes in indoor air quality in an area on the same level as the source,
at Station 1.

Station 3 was placed in an upper level bedroom to provide data to
determine the relationship between concentrations in the kitchen and more
remote areas within the structure, particularly where people spend 8 hours
sleeping. As noted earlier, this sampling location was alternated with
Station 2 during the fall-winter sampling period at each house with the
exception of House No. 4. At this house, it was not possible to sample at
Station 3 because of the inconvenience it would have caused the residents.

Station 4 was placed outside the structure to provide reference
measurements for the pollutants measured indoors. Measurement of the outdoor
pollutant concentrations was necessary to determine if they control the indoor
concentration by infiltration. The net contribution of the stove to indoor
air quality was determined by comparing the outdoor with the indoor concentrations.

After installation of the equipment and deployment of the sampling
lines, TRC personnel verified their correct function in the operating mode.
Calibration procedures as mentioned in Section 3.3 were used after a warm-up

period of several hours and sampling of the four stations was started.
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A form was developed for use by the housewife or other person using
the kitchen to record pertinent data on stove use. The total number of ©inutes
of oven and burner use were tabulated for each day of sampling. These forms
provided a record of the level of use and the respective time of use of the
stove that was useful for interpretation of the sampling data. A copy of
this form is shown as Figure 3-12.

TRC personnel serviced the equipment at least every other day. The
service included calibration and functional checks of the sampling equipment.
Adjustments were made as necessary. The residents assisted by frequently
recording time and events directly on the strip charts and alerting TRC to
any possible malfunction that occurred.

In general, the instrumentation in the measurement system performed
well and dependably for the duration of both portions of Task 2, except
for several problems at House No. 3. The Bendix Chemiluminescent NO/NOX
Analyzer held its calibration and baseline very well and in retrospect we
probably could have reduced the frequency of calibration checks.

Substantial data were lost at House No. 3 during the spring-summer
sampling period by a combination of sticking solenoid wvalves for Stations
1 and 2,

Shortly after this problem was rectified, a solenoid valve in the
Bendix Chemiluminescent NO/NOX Analyzer malfunctioned, thus preventing
separate determinations for NO and NOZ' We replaced this instrument with a

back-up one and the amount of lost data was minimized.
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STOVE USAGE FORM
PROJECT 32247 ~ A STUDY OF INDOOR AIR QUALITY

HOME OF
DATE MEAL: B L S OTHER
(1) TIME ON (1) TIME ON
(2) TIME OFF (2) TIME OFF
(3) SETTING (3) SETTING
(4) TYPE OF FOOD PREPARED (4) TYPE OF FOOD PREPARED
(5) DESCRIBE COOKING UTENSIL USED (5) DESCRIBE COOKING UTENSIL USED
(1) TIME ON (1) TIME ON
(2) TIME OFF (2) TIME OFF
(3) SETTING (3) SETTING
(4) TYPE OF FOOD PREPARED (4) TYPE OF FOOD PREPARED
(5) DESCRIBE COOKING UTENSIL USED (5) DESCRIBE COOKING UTENSIL USED
TYPE OF FOOD; DESCRIBE COOKING
TIME ON TIME OFF TEMP., °F PREPARED UTENSIL USED
OVEN
BROIL -
!

TEST CONDITIONS

(1) EXHAUST FAN: ON OFF (3) AIR CONDITIONING: ON OFF
(2) KITCHEN WINDOW: OPEN CLOSED (4) WHAT DOORS OPEN?
COMMENTS :

- 69 -




Zero drift in the CO detector was a recurring problem during the
spring-summer sampling period. In most cases, we were able to interpret the
data adequately but in a few cases the baseline drift was so extreme that some
data were lost. TRC personnel performed an extensive overhaul of the CO
analyzer prior to the outset of the f "7 -"inter sampling period and the CO

zero drift problem was solved.

The schedule of monitoring periods was as shown below:

Spring—Summer Fall-Winter

House No. 1 May 9, 1973 to May 25, 1973 Nov. 6, 1973 to Nov, 21, 1973

House No. 2 May 29, 1973 to June 10, 1973 —_————
House No. 3 June 11, 1973 to July 13, 1973 Nov. 28, 1973 to Dec. 28, 1973

House No. 4 —_— Jan. 29, 1974 to Feb. 15, 1974

3.5 Data Summarization

The considerable amount of data accumulated from the field effort in
Task 2 precluded manual examination of the data in its entirety. Semi-automatic
analog to digital conversion equipment and computer programs were used to reduce
the labor in the data evaluation process.

Each strip chart was examined and valid data periods were identified for
further reduction. Those sections of the charts that showed questionable data were
eliminated from evaluation. The data from the NO/NO2 charts were converted to
digital form and thence to punch cards using a Gerber analog-to-digital converter.
The data from the CO charts were hand reduced, then transferred to coding forms
for subsequent keypunching. Random samples of the punch cards were cross-checked

with the original charts. Care was taken to insure that the data matched and
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keypunch errors were eliminated. Initial computer printouts ineluded both
concentration values and net chart division displacement to facilitate further
checking of the results. The results were then put on punch cards or magnetic

tape for additional analysis.

To develop diurnal trends in air quality at the three indoor and one
outdoor sampling locations, we accumulated five-minute bits into two-hour
averages. Occasionally, less than 6 (the maximum possible number) five-minute
bits of data were available for each two-hour period since some data were lost
during instrument servicing periods and during periods of instrument malfunctions.
In a few isolated cases, there were as few as one or two five-minute bits for
a given two-hour period. Nevertheless, we defined the two-hour average as the
average of all five-minute bits in that period even though less than 6 bits
might be available The data in Appendix B show the two-hour averages for each
location and the number of five-minute bits used for calculation of the averages.

In calculating the dailv averages, we gave equal weight to all two-hour
averages even though some were based on less than 6 bits of data. However, a
daily average was not computed for any day which had one or more two-hour
average values missing for all four stations. Note in Appendix B that daily
averages are shown only for those days in which a full compliment of two-hour

averages were available,

In addition to the above summaries, we developed a number of summaries
of the diurnal pattern of NO2 for several of the house-pollutant-season
combinations in terms of a "composite day'. Here we determined the average
concentration for each two-hour time interval for all those days for which 12

valid two-hour average values were available.
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Frequency distributions for NO, NO2 and CO data were compiled from all
the five-minute data at each location for each house in order to assess the
frequency of exposure to the range of concentrations measured during the field
program. In constructing these distribution curves, we used all five-minute

1

data and assumed that any loss of da’ ~ing a sampling period was more or
less randomly distributed by time of day. While these frequency distributions
may not be statistically wvalid because of the loss of a certain amount of
data, we believe they provide useful information. However, we did not include
NO2 and NO data from House No. 3 because we judged the loss of data for these
pollutants at this house to be excessive.

In addition to the above data presentations, we plotted graphs showing

the time history of N02, NO and CO for brief episodes in order to show the

direct dependence of indoor concentrations on stove usage.
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4,0 RESULTS AND DISCUSSION

The sampling data were organized and evaluated in terms of several
different time averaging periods. The shortest time averaging period is the
five-minute average concentration of each pollutant at each of the four
sampling locations. For each sampling location there are three five-minute
average readings in each hour. We chose to compile these five-minute readings
into two-hour and daily averages in order to view the diurnal variation of
pollutant concentrations as well as to compare the measured values on a daily
basis.

The procedure for summarizing data was presented in Section 3.5. The
air quality data for each house are presented in Appendix B and are organized

as follows:

Appendix House No. Season
- Spring—-Summer
- Fall-Winter

Spring-Summer
Spring-Summer
Fall-Winter
Fall-Winter

WO =

In each Appendix, the tables are organized for each of the pollutant

gases in the order of NO NO, and CO.

29
In some instances, we have prepared graphs of the five-minute data
which illustrate short term episodes of interest. Finally, to provide a
more meaningful indication of the pollutant concentrations to which the home
occupants are exposed than would be shown by a hourly or daily average

concentrations, a frequency distribution of all the five-minute average data

for each pollutant was constructed.

4.1 House No. 1 - Suburban Split Level Home

During the spring-summer sampling period, the four sampling points

were located as follows:

1. Kitchen (approximately 1 Meter from stove)
2. Living Room
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3. Upstair.: Bedroom
4. Outside

This was the first house we sampled in this program and early indica-
tions were that a kitchen sampling location directly above the stove wouvld
produce peak values which would exceed the capability of the nitrogen oxides
sensing instrument. Thus, the sampling point was moved approximately 1 meter
away from the stove for the two-week spring-summer sampling period. At the
other three houses we found we were able to use a sampling point above the stove.

Between the spring-summer and fall-winter sampling period, the EPA
Project Officer requested that data be collected at somewhat different locations
during the fall period to provide additional data on diffusion of stove contami-
nants through the house. Thus, the sampling in the fall-winter period was some-

what different for each half of the two-week period as shown below:

FIRST HALF SECOND HALF
1. Kitchen -~ above stove 1. Kitchen - above stove
1A. Kitchen - approximately 1A. Kitchen - approximately
1 meter from stove 1 meter from stove
2. Living Room 3. Bedroom
4. Outside 4. Outside

4.1.1 Nitrogen Dioxide (NOZ)

Tables 4-1 and 4-2 present data for House No. 1 during the spring-summer
and the fall-winter sampling periods respectively. Even though stove use data
for the second half of the fall sampling period were lost, the indoor/outdoor air
quality data for this portion of the sampling period are reported. 1t is apparent
in a general way from Tables 4-~1 and 4-2 that NO2 concentrations in this house are
strongly influenced by stove use. During the spring-summer sampling the periods
when daily average NO2 concentratjons in the kitchen were near or exceeded 100 ug/m3

coincided with days of significant stove use.
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TABLE 4-1

SPRING (1973) SAMPLING AT HOUSE NO. 1
DATLY AVERAGE NO, CONCENTRATION AND STOVE USAGE DATA

2
Dailw Avergoc NOZ Cuttctintiation, (ug/mB} Total Stove Use
Date (min)
1-Kitchen (1 2-Living 3-Upper 4-Outside 1
Meter from Room Bedroom uven Burner
Stove)
5/12/73 125 74 62 4t 195 335
5/13/73 65 38 35 25 0 50
5/15/73 154 95 78 73 220 195
5/22/73 70 40 31 25 - 20 75
5/23/73 94 60 54 56 45 80
5/24/73 87 56 49 42 40 60
OVERALL
DAILY
AVERAGE 100 61 52 44
(1

In this table and all subsequent tables of this type the burner use times are
computed from the sum of all minutes of individual burner use during the day
shown, e.g., if during a day three burners were on for 10 minutes, two burners
on for 20 minutes, and one burner was on for 30 minutes, the total burner time

would be (3 x 10)+(2 x 20)+ 30 = 100 minutes.
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FALL (1973) SAMPLING AT HOUSE NO. 1

TABLE 4-2

DAILY AVERAGE NO2 CONCENTRATIONS AND STOVE USAGE DATA

Total Stove

3
Date Daily Average NO2 Concentration, ug/m Use. Min*
1-Kitchen 1A-Kitchen | 2-Living | 3-Bedroom | 4-Outside Oven |Burner
Abagve Staove 1 meter Room
from stove

11/07/73 67 56 59 - 35 55 76
11/08/73 98 77 97 - 57 130 62
11/10/73 28 28 16 - 20 0 21
11/11/73 62 50 34 - 32 165 | 113
11/12/73 71 64 51 - 64 70 59
11/13/73 84 95 78 - 86 70 98
11/14/75 62 53 51 — 58 0 20
OVERALL

DATLY

AVERAGE 67 60 55 - 50

11/15/73 84 65 - 60 69 - -
11/16/73 63 58 - 43 62 - -
11/17/73 85 65 - 32 18 —_— -
11/18/73 67 61 - 37 29 - -
11/19/73 219 119 —_ 53 44 - -
11/20/73 139 34 - 71 53 — _—
OVERALL

DAILY
AVERAGE 110 67 - 49 46

* Stove use data not available during second half of period.
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The same conclusion can be drawn for the fall-winter period, but it
is not nearly as clear cut as for the spring-summer period. Relatively less
stove use during the fall-winter period and higher outdoor NO2 levels as
compared to the spring-summer period contribute to a reduced indication of a
direct cause and effect relationship between indoor NO2 and stove use., During
both sampling periods, there is an indication that the oven is more influential
than the burners in contributing to levels of NO2 indoors.

Outdoor concentrations appear to influence indoor concentrations to the
extent that they penetrate the structure and produce indoor "background"
levels to which indoor-generated NO2 is added. This is shown in comparing the
patterns of indoor/outdoor NO2 for May 12 and 15, 1973, in Table 4-1. These
were both days of relatively high and similar stove use, but outdoor NO2
concentrations were quite different: 44 ug/m3 on May 12 and 73 ug/m3 on
May 15th. Kitchen concentrations were higher on May 15 by about the same
amount as outdoor concentrations as compared to May 12th. Furthermore, the
relatively high outdoor concentrations on May 12 prevented the bedroom
concentrations from getting below 78 ug/m3 on a daily basis,

If a similar analysis is attempted on data for the fall-winter
period (Table 4-2) it is not possible to show a clear-cut influence of outdoor
NO2 levels on indoor concentrations. This can be attributed largely to the
house being closed up to a greater extent in November as compared with May.

Table 4-3 is presented to compare further the two sampling periods
in House No. 1 in terms of average values over the entire sampling periods.

In addition, we have computed non-kitchen values as a percent of the kitchen

value (either directly over the stove in the fall-winter or 1 meter from the stove
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in the spring-summer); indoor/outdoor ratios; and relative stove use during
the period.
Average stove use in the first half of the fall period was only 0.6
of the use in the spring. The ratio of fall to spring values for the
comparable kitchen locations (1 meter from stove) was 0.6 and for the living
room, 0.9. Although several interpretations of these values are possible
because of the complex interplay of a number of effects, the most logical
is that the more closed-up attitude of the house in the fall lessens dilution
of NO2 as it diffuses through the house, Furthermore, the relatively low
concentrations inside the house during the fall relative to outside concentrations
tend to obscure any dilution effects. Also, note in the data for the fall
period (Table 4-2) that there are two instances where average living room
concentrations exceeded those at the remote kitchen location 1 meter from
the stove (See data for 11/7 and 11/8). On both days, outdoor NO2 levels
were considerably below those indoors. We attribute this to a lack of dilution
of indoor air by outdoor air because the house is sealed relatively tightly.
Figures 4-1 and 4-2 are graphs showing the diurnal patterns of NO2
in House No. 1 for the spring and first half of the fall periods respectively.
These graphs are based on a "composite day'" which was developed from the
averages of all two-hour average values for a given time period for each of
the complete sampling days (no two-hour average values missing).
These graphs show clearly the rapid drop off of NO2 concentrations
between the kitchen and the living room during the spring and the more gradual
drop off between these two rooms in the fall. This presumably is the result

of the house being more tightly closed during the colder weather. Note also

the lack of a morning and noon kitchen peak during the fall period.
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Figure 4-3 is a time history of a 4-day period during the spring
sampling at House No. 1, showing NO2 concentrations based on two-hour average
values together with data on stove use. This graph shows the immediate
response of the kitchen NO2 levels to stove use. NO2 levels elsewhere indoors

also respond quickly to stove use. Anaiysis of the two-hour average NO2

data shows that the greatest effect on indoor NO2 concentrations is caused by

the oven.

Figure 4-4, a graph of the two-hour average N()2 concentrations during
a two-day period in the fall, further illustrates the effect of stove use on
the indoor air quality. As with the spring sampling period, the
oven creates the highest two-hour average NO2 levels. When only the burners
on the stove were used, the average NO2 concentrations were noticeably less.

Note that on two occasions the 2-hour average NO2 level at Station 2

(1iving room) exceeded one or both of the kitchen values. While part of this
is doubtless the effect of entrapment of NO2 within a relatively tightly
closed house, this apparent anomaly may have been caused in part by the
sequential nature of our sampling method. If the stove is turned on just
before Station 2 (living room) is sampled. this station will respond rapidly
to stove contributions. If the stove is turned off within the 10-minute

period before Station 1 (kitchen over stove) is sampled, the level of NO2 in the

kitchen could drop below the earlier level in the living room.

A cursory examination of Figure 4-4 might give the imrression that

outdoor concentrations are influenced by indoor generation. This is not
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the case, but the converse is true. Outdoor NO2 levels reached peak values at
approximately the same times of day during both the summer and the fall sampling
periods. These peaks are associated with the time periods of greatest traffic
activity on nearby roads and are frequently coincident with times of meal
preparation at this house.

During inactive periods, NO, concentrations were close to but slightly

2
greater than the outdoor NO2 levels. This difference is attributable to the
pilot lights. Our laboratory study (Task 1) showed that the pilot lights
consume approximately 0.5 cubic feet(.014 cu M) of natural gas per hour.

A frequency distribution of all the five-minute NO, data acquired

2
from House No. 1 was prepared to show the relative occurrence of various
NO2 levels within this structure, Figure 4-5 is a log-probability graph of

the NO2 frequency distribution for all five-minute data at each of the four
sampling locations for the spring sampling period.

The graph shows that for any chosen percent of data less than a
given value, the sampling locations were arranged high to low in the same
order: kitchen, living room, bedroom, and outside, the expected
pattern. Although displaced in terms of concentration in the aforementioned
order, the three indoor locations have essentially parallel distributions
up to the 90% level. The living room and upper bedroom data are parallel
through their entire length but the kitchen has a noticeably divergence from
this general trend at the 90% level. This noticeable effect of indoor
generation on the distribution of NO2 concentrations measured in the kitchen

was not as evident in the data for the other indoor locations.

Figure 4-5 clearly shows that the NO2 concentrations measured
indoors have a distribution quite distinct from the outdoor data. The kitchen
particularly reflects the influence of internal generation of NO2 by the

stove with a significant number of observations above 100 ug/m3.
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House No. 1 - Frequency Distribution of NO, Concentrations, Five-minute Data

Spring, 1973



We use 100 ug/m3 as a basis for comparing the frequency distribution of NO2
concentrations at various points in the house since this is the outdoor air
quality standard. While we are dealing with the indoor inhabited atmosphere
for which there is as yet no air quality standard, it is still part of the
total human exposure and use of an adopted outdoor standard based on human
health effects as a guideline for exposure seems appropriate at this time. If
greater than 50% of the values at a given sampling point are above 100 ug/ms,
it is conceivable that the arithmetic average of the 5-minute data would
exceed 100 ug/m3. If these data are typical of long term occurrences, they
would then be comsidered to be reasonably representative of long term (annual)
exposures.,

NO, levels in excess of 100 ug/m3 occurred in 16% of the data from
the kitchen, 9% of the data from the living room and 6% of the data from the
upper-level bedroom. Except for a few isolated Instances, no data in excess
of 100 ug/m3 were collected from Station 4, outside House No. 1

The frequency distribution of the NO2 data for the fall sampling
period at House No. 1 was separated into two sub-periods, one for the time when

Station 2 was located in the living room (first half of sampling period), and

the other for Station 3 in the bedroom (second half of sampling period).

The results for the two sub-periods are shown in Figures 4-6 and 4-7 respectively.
With Station 2 in the living room (Figure 4-6), the NO2 distribution curves
for each of the locations are quite similar and in fact intertwine with each
other in many instances. These distributed data do not shown the clear cut
separation as appeared in the spring sampling period.

Approximately 10 percent of the indoor data from all three locations
was in excess of 100 ug/m3, which is less for Station 1 and slightly more
for Stations 1A & 2than was shown in the summer. As mentioned earlier, this
is primarily due to the lower level of stove activity during the fall as
compared with the spring. The relatively larger quantity of concentration
readings greater than 100 pg/m3 at the other indoor locations and the close

relationship of the indoor concentration distributions, again, appear to show
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FIGURE 4-6
House No. 1 - Frequency Distribution of NO2 Concentrations, Five-minute Data
Fall, 1973, 1st half of period.
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the effect of the house being in more of a closed-up attitude in the colder

weather.

The frequency distribution of NO, data with Station 3 in the bedroom,

2

(Figure 4-7) shows a more distinct separation of the NO, levels in the xitchen

2

from the bedroom and outdoors. Fifteen percent of the station #1 concentrations
! 3 . .

were greater than 100 pg/m”, and eight, six, and five percent of the data from

Stations 2,3, and 4 respectively, were in excess of 100 ug/mj. The upper

level bedroom, the farthest possible location from the stove within this house,

shows relatively high independence from the outdoor ambient NO2 levels through

the top 507 of the data.

4.1.2 Nitric Oxide (NO)

Table 4-4 presents a summary of the daily average NO concentrations
for the six full days of spring sampling at House No. 1. Over this sampling
period, the NO concentration in the kitchen was approximately four times the
average NO level outside the structure. In comparing Table 4-4 with 4-1, the
overall indoor concentrations of NO and NO2 are about equal for this sampling
period. llowever, the overall outdoor N% concentration is almost twice the
outdoor NO concentration. While most sources of nitrogen oxides generate
much more NO than NO2 with eventual conversion of NO to NO2 in the atmosphere,
TRC's laboratory investigations of stove operations (Task 1) indicate that the
NO and NO2 are formed in nearly equal amounts over a wide range of stove
operating conditions.

Comparison of stove use and daily NO concentrations yeilds about the
same correlations as was earlier noted with respect to NOZ' In general, the
highest daily NO concentrations were associated with days of high stove usage.

Table 4-5 shows a summary of the daily average NO concentrations
for the fall sampling period at House No. 1. Overall, the NO concentrations
during the fall were substantially greater both indoors and outside during the
fall than they were in the spring. The outside YO concentration was more than
twice as high as that measured in the spring. Conservation of NO within the
kitchen was more apparent than for NO

2°
- 90 -



TABLE 4-4
Spring (1973) Sampling at House No. 1

DAILY AVERAGE NO CONCENTRATIONS AND STOVE USAGE

DATA

Date Daily Average NO Concentration, (ug/m3) Total(i;g;e Use
1-Kitchen 2-Living 3-Upper | 4-Outside | Oven Burner
1 Meter Room Bedroom
from stove
5/12/73 112 65 57 18 195 335
5/13/73 47 22 28 12 0 50
5/15/73 175 132 145 37 220 195
5/22/73 66 30 20 16 20 75
5/23/73 142 101 106 66 45 80
5/24/73 72 34 31 9 40 60
OVERALL
DAILY 102 64 65 26
AVERAGE
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TABLE 4-5

Fall (1973) Sampling at House No. 1

DAILY AVERAGE NO CONCENTRATIONS AND STOVE USAGE DATA

Total Stove

Daily Average ¥~ ~ ntration, ug/m3 Use Min. *
date 1-Kitchen 1A-Kitchen 2-Living | 3-Bedroom | 4-Outside | Oven | Burner
Above Stove 1M from Stove Room

11/07/73 91 75 73 22 55 76
11/08/73 207 191 160 90 130 62
11/10/73 21 20 12 14 0 21
11/11/73 126 130 60 46 165 113
11/12/73 184 190 128 112 70 59
11/13/73 215 219 140 100 70 98
11/14/73 109 113 88 59 0 20
OVERALL

DAILY 136 134 94 63

AVERAGE

11/15/73 141 138 112 99

11/16/73 66 73 55 22

11/17/73 71 76 43 15

11/18/73 65 65 46 21

11/19/73 228 195 147 60

11/20/73 235 241 209 171

OVERALL

DATILY 134 131 102 65
AVERAGE

* Stove use data not available during second half of period.
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The effect of ambient outdoor NO levels on the indoor NO concentration
is somewhat different than appeared with the N02. In Table 4-5 we see that
two days of similar stove activity, 7 November and 12 November, had substantially
different NO levels outdoors and subsequently, indoors as well. Outdoor NO
levels on 12 November averaged 5 times those recorded on 7 November. On each
of these days, NO levels at Station 1 were approximately 70 ug/m3 higher
than ambient levels outdoors on the same day. The direct influence is dampened
somewhat by the relatively isolated indoor environment caused by closed doors
and windows during the colder season.

Table 4-6 is organized similarly to Table 4-3 for NO2 and is based
on averages for entire sampling periods. In comparing Table 4-6 with Table 4-3,
one is struck with the extreme complexity of the indoor/outdoor patterns
of NO and N02. Thus, interpretations must be made largely on the basis of
experienced judgment together with data which appear to show some trends.
The principal variables which affect indoor patterns of NO and NO2 are:

1. Stove use

2. Permeability of the house (higher in spring than in fall)

3. Indoor/outdoor ratio

4, Loss of pollutant through reaction, adsorption, and other

mechanisms

In Table 4-3, note that outdoor concentrations of NO2 are about the
same for spring and fall, but fall concentrations of NO as shown in Table 4-6
are more than twice the average for the spring. While an analysis of the
meteorology and the details of outdoor air quality are outside the scope of

this program, we presume that the warmer weather, higher incidence of sunlight
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and photochemical processes contributed to the more complete conversion of
NO to NO2 in the spring as compared with the fall.

In comparing the "percent" of remote kitchen value" for NO in the spring
and fall in Table 4-6, there is a drop to 637% in the spring and 70% in the
fall. This is presumed to be the joint effect of higher house permeability
in the spring and higher outdoor NO levels in the fall.

A graph of the two-hour average NO concentrations versus time for the
same time period in the spring as shown earlier for NO2 (Figure 4-3) is
presented in Figure 4-8. Comparison of the two figures (4~3 and 4-8) shows
them to be basically similar with common peaks and analogous traces. Stove
use readily affected the indoor NO levels and the behaviour of the NO Qith
time and distance from the source was the same during both periods.

We do not present a typical time history for NO during the fall since
such a graph would not add significantly to our basic knowledge.

Comparison of NO and NO, two-hour averaged data in addition to the

2
graphical data also shows that the total oxides of nitrogen (NO and N02) did

not remain constant during and after stove operation but increased and declined
with stove use. This observation is evidence that the generation and diffusion

of NO2 rather than conversion of NO to NO2 is the predominant source of indoor
NO,. The conversion of NO to NO2 by reaction with atmospheric oxygen 1s inhibdited

2
by the lack of sunlight available inside the house to promote that reaction.
A frequency distribution of the five-minute average NO data obtained
during the spring sampling period at House No. 1 is shown in Figure 4-9. The NO
concentrations measured in the kitchen ranged from 4 ug/m3 to 500 ug/m3. Although

the distribtuions of NO and NO2 concentrations in the spring are somewhat

similar, one notable difference between the two sets of data is the uniform
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FIGURE 4-9

House No. 1 - Frequency Distribution of NO Concentrations, Five-minute Data
Spring, 1973
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distribution of the kitchen NO data compared to the abrupt increase in NO2
levels at high concentrations. This observation may be explained by our results
from laboratory study of stove operations which indicate that some stove
operating conditions generate more NO2 than NO.

The frequency distribution of the five-minute NO data from the fall
sampling period with Station 2 in the living room is presented in Figure 4-10.
Figure 4-11 is a graph of the frequency distribution of five-minute NO data
with Station 3 located in the bedroom of House No. 1. Figure 4-10 shows the
very close relationship between Stations 1 and 1A. Nitric oxide is shown as
relatively inert and is conserved well in its diffusion into the kitchen from
the stove. The living room has a distinctly lower occurrence of a specific
NO concentration than the kitchen. All of the indoor locations in both
sampling periods showed higher NO concentrations than occurred outdoors. The

frequency distribution presenting NO data when Station 3 was located in the

bedroom (Figure 4-11) shows the three indoor locations as more closely related

than during the earlier sampling. Approximately 607 of the indoor NO concentrations

were less than 100 ug/m3 during this week of sampling.* The earlier week's

sampling, with Station 2 in the living room (Figure 4-10) showed NO concentrations

less than 100 ug/m3 only 407 to 60% of the time. During the spring sampling
period, the indoor NO levels were less than 100 ug/m3 for 70-80% of the time.
Generally, the occurrence of higher NO concentrations indoors during the fall
is caused by the higher background NO levels present outdoors and the more

tightly closed attitude of the house in the fall.

*The 100 ug/m3 is not significant for NO since there is no ambient air quality
standard for this pollutant. However, it is convenient to use this concen-
tration as a basis for comparison since it is the ambient air quality standard

for NO2 (annual average) and NO and NO2 and generated together in gas flames.
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House No. 1 - Frequency Distribution of NO Concentrations, Five-minute Data
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4,1.3 Carbon Monoxide (CO)

The daily average carbon monoxide levels for the spring sampling
period at House No. 1 are compiled in Table 4-7. Over the entire spring
sampling period at House No. 1, the daily average carbon monoxide concentration
in the kitchen was approximately 1.3 times greater than the daily average
CO concentration outside the structure. This is considerably less than the
ratio between kitchen and outdoor concentrations for NO2 and NO. (2.3 and
3.9 respectively for the same period)

An examination of the two-hour time averaged data contained in
Appendix B-1 also shows that the CO generated within the house was not as
widespread as were the two oxides of nitrogen. The carbon monoxide levels
generally did not increase at rates similar to NO and NO2 and in some
cases did not reach peak levels until after the stove was shut off. The
rates of increase of CO concentrations in the living room and bedroom were

similar to the rate of increase in the kitchen.

Table 4-8 is a summary of the daily average CO concentrations at
House No. 1 during the fall sampling period. 1In spite of a considerably
lower level of stove activity during the first half of this sampling period,
carbon monoxide levels were about the same indoors but lower outdoors when
compared to the spring data. During the second half of the fall sampling
period when stove use data were not available, the indoor CO levels again were
similar to those in the spring but the outdoor levels were lower. CO levels in
the kitchen average 2.5 times greater than outdoors during the first part of
the fall sampling period. Stations 1 and 1A showed a similarity in average
CO levels that were comparable to those measured for NO, with Station 1A
averaging concentrations that were 847 and 887 of those measured directly over
the stove for the first and second halves of the fall period. As demonstrated
with NO, and NO, the indoor CO levels at various indoor locations were much

2
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Spring (1973) Sampling at House No. 1

TABLE 4-7

DAILY AVERAGE CO CONCENTRATION AND STOVE USAGE DATA

Total Stove Use

Daily Average CO Concentration, (pg/m3) (Min)
Date 1-Kitchen(IM | 2-Living | 3-Upper | 4-Outside Oven Burner
From Stove) Room Bedroom

5/12/73 6430 5800 5920 5080 195 335
5/13/73 8980 8680 8980 8230 0 50
5/14/73 5650 5430 5610 5070 130 85
5/15/73 5660 5150 5430 4060 220 195
5/16/73 3280 2720 2840 2240 15 165
5/21/73 3070 2630 2600 2100 20 50
5/22/73 1400 1120 1020 970 20 75
5/23/73 3190 2750 2840 1930 45 80
5/24/73 2770 2360 2330 1660 40 60
OVERALL

DATILY
AVERAGE 4490 4070 4170 3480
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TABLE 4-8

Fall (1973) Sampling at House No. 1

DAILY AVERAGE CO CONCENTRATIONS AND STOVE USAGE DATA

Total Stove

_ Daily Average CO Concentrationm, ug/m3 Use, Min *
Date I-Kitchen 1A-Kitchen 2-Living | 3-Bedroom | 4-Outside| Oven | Burner
Above Stove| 1 M from Stove Room
11/07/73 4670 3800 3570 1800 55 76
11/08/73| 6130 5330 4800 2530 130 | 62
11/09/73 3240 2870 2580 1200 0 82
11/10/73 2730 2080 1960 1140 0 21
OVERALL
DAILY 4190 3520 3230 1670
AVERAGE
11/15/73 5270 4730 4430 2790
11/16/73 3920 3480 2850 1560
11/17/73 3750 3140 2800 1550
11/18/73| 4140 3550 3217 1834
11/19/73 5082 4360 4090 2370
11/20/73 6550 6010 5600 3760
OVERALL
DAILY 4790 4210 3830 2310
AVERAGE

*Stove use data not available for second half of period.

- 103 -




.ioser to each other during the fall than in the summer. This shows the effect
of a more sealed up attitude of the house in the fall as compared with the
spring.

As noted earlier, CO concentrations at House No. 1 during the fall do
not appear to peak as fast as NO2 and NO. In several cases, CO levels did not
reach peak values until after the stove was shut off. The rate of increase of
CO levels indoors was similar for all locations.

Table 4-9 summarizes CO concentrations and stove use data for House
No. 1 for both the spring and fall sampling periods. Because of less stove use
in the fall (first half of period), indoor concentrations of CO are slightly
lower in the fall as compared to the spring. However, the indoor/outdoor ratio
is much higher for the fall data which reflects the more tightly closed aspect
of the house in the fall. Also it appears that there are other sources of
indoor C0O besides the stove. This house was used in the first indoor/outdoor
air quality study conducted by TRC* and we found that the attached garage in
this house could contribute significantly to indoor CO concentrations under
certain circumstances. It is conceivable that auto exhausts entrapped in the
garage, in diffusing through the house, add to the levels of indoor CO. Such
an effect will be enhanced by cold weather when the warm house acts like a
"stack" and can induce air from the garage at the lower level and spread it
through the house.

We do not present any typical CO time histories for House No. 1 but
the two-hour average data for the spring and fall are presented in Appendices

B-1 and B-2 respectively.

*See Reference (1) on page 1.
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Figures 4-12, 4-13, and 4-14 are cumulative frequency distributions
of the five-minute averaged CO data from House No. 1 during the spring, the fall

with Station 2 in the living room, and the fall with Station 3 in the bedroom,

respectively. The two distributions from the two fall periods have similar
shapes, but the curves for spring measurements drop off sharply for low
values. For each sampling period, the three indoor locations had very similar
frequency of occurrences of specific concentrations. This illustrates the
relative independence of CO concentrations from the sampling location as
compared to NO2 and NO for five-minute periods. For the fall distributions,
the curves for the three indoor locations are closely grouped and there is a
greater difference between the grouped indoor curves and the outdoor curve

than was shown in the spring data.

4.2 House No. 2 Urban Two Story Home

4,2.,1 Nitrogen Dioxide (NOZ)

Fall sampling was not carried out at this house since the amount of

stove use by the single occupant was not sufficient to make an adequate evaluation.
Table 4-1C presents the daily averages of NO2 at House No. 2. It

ic readily apparent that there is little difference in the concentrations

measured at the four locations when averaged over a day. Cutdoor

NO2 concentrations were about twice as high at House No. 2 compared to the

other structures. This reflects the urban location and proximity of House No. 2

to local traffic arteries. The frequency of stove use was considerably less

than for House No. 1 and this appeared to be the reason for the uniformity

until we examined the two-hour averaged data.

Figure 4-15 is a graph of a portion of the two-hour averaged data

included in Appendix B-3. It shows the specific influence of stove
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DAILY AVERAGE NO, CONCENTRATION AND STOVE USAGE DATA

TABLE 4-10

Spring (1973) Sampling at House No. 2

2

Daily Average NO

Concentration, (ug/m3)

Total Stove

2 o Use (Min)
Date 1-Kitchen 2-Living Room 3-Bedroom 4-Outside Oven Burner

5/30/73 80 63 62 55 0 86
5/31/73 71 60 58 57 0 22
6/02/73 133 125 123 119 0 49
6/03/73 127 125 124 123 0 26
6/04/73 153 144 147 152 0 30
OVERALL

DAILY
AVERAGE 113 103 103 101
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operating periods on the kitchen locations and to a lesser extent on the

other indoor locations. This figure also shows the uniformity of concertrations
for all four sampling locations when the stove is not being used. By contrast,
our results from the other two structures show a consistent difference between

kitchen and outdoor NO, concentrations during inactive stove use periods.

2
The explanation for the different observations was developed after evaluating
stove operation in each house. Houses No. 1,3, and 4 have relatively new
stoves, each with three continuous automatic pilot lights, one for each pair

of burners and one for the oven/broiler. The much older stove in House No. 2,
however, has only a single manual pilot which must be activated first before
igniting a burner. This type of pilot uses very little gas and therefore
generates only a small amount of NO2 compared to the multiple continuous pilots
of the newer stoves which generate enough NO2 to maintain a kitchen concentration
higher than outside levels.

A frequency distribution of the five-minute averaged NO2 data for the
spring data at House No. 2 is presented in Figure 4-16, The distribution of
concentrations is identical for all four locations for about 90% of the
observations. Approximately 507% of the N02 levels measured at all four locations

3
were greater than 100 ug/m~. Similar to House No. 1, the kitchen had a

greater frequency of NO, concentration above 100 ug/m3 than the other sampling

2

locations. We attribute the uniformity of the distributions for all four
locations to both lack of stove use as well as the absence of multiple,

continuous pilot lights on the stove.

4,2,2 Nitric Oxide (NO)

Table 4-11 presents the daily average nitric oxide (NO)

concentrations at House No. 2. The overall average N0 concentration within
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TABLE 4-11

Spring (1973) Sampling at House No. 2

DAILY AVERAGE NO CONCENTRATION AND STOVE USAGE DATA

Daily Average NO

Concentration, (ug/m3)

Total Stove

2 Use (Min)

Date 1-Kitchen 2-Living Room 3-Bedroom 4=Qutside Oven Burner
5/30/73 65 46 43 36 0 86
5/31/73 31 19 15 14 0 22
6/02/73 34 27 27 25 0 49
6/03/73 35 28 29 24 0 26
6/04/73 42 31 27 22 0 30
OVERALL

DAILY
AVERAGE 41 30 28 24
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the kitchen during the sampling period was greater than the overall outside
NO concentration by 70%Z. The contribution of the stove to NO concentrations
in the kitchen is more apparent than for NOZ' Outdoor NO concentrations were
much lower than the corresponding NO2 values during the sampling period and
therefore ambient NO penetration did not influence the kitchen NO concentrations
as greatly as ambient NO2 influenced the kitchen NO2 measurements.

A graph of the two-hour average NO concentration for a two-day period
at House No. 2 is presented in Figure 4-17, A tabulation of the two-hour
averages for the entire sampling period at House No. 2 is in Appendix B-3. The

graph shows that the generation and diffusion of NO followed a pattern similar

In comparing Figure 4-17 with Figure 4-15, the higher ambient NO2 causes the

indoor NO., levels to be much higher than NO indoor concentrations during

2
periods of stove inactivity.

Figure 4-18 is a graph of the frequency distribution of the five=
minute NO data from House No. 2. The distributions of the four sampling
locations are not identical but certainly very similar. The kitchen has
slightly greater frequency for higher NO concentrations than the other three

sampling locations particularly above 200 ug/m3.

4.2.3 Carbon Monoxide (CO)

A summary of the carbon monoxide daily averages at House No. 2 is
given in Table 4-12. There is little difference in the concentrations measured
at the three indoor and one outdoor locations. In fact, on the day of highest
stove usage, (5/30), the daily average in the kitchen is somewhat lower
than the outside concentration. Outdoor CO concentrations greatly

influenced the indoor concentrations.
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TABLE 4-12
Spring (1973) Sampling at House No. 2

DAILY AVERAGE CO CONCENTRATION AND STOVE USAGE DATA

X \ ) 3 Total Stove
Daily Average NO2 Concentiaviui, (ug/m™) Use (Min)
Date 1-Kitchen 2-Living Room 3-Bedroom 4-Qutside Oven Burner
5/30/73 2950 3440 2920 3170 0 86
5/31/73 2650 2510 2520 2550 0 22
6/06/73 3460 3300 3260 3100 0 10
OVERALL
DAILY
AVERAGE 3000 3080 2900 2940
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Figute 4-19 is a graph of the twoehour average CO concentrations
for a two-day period at House No. 2. Appendix B-3 contains all of the two-hour
averaged data for the sampling period. The time variation of CO is very similar
to that of NO. The outdoor concentrations fluctuate considerably and the indoor
concentrations at the three locations generally follow the outdoor pattern.
The influence of the stove on indoor CO concentrations is shown briefly during
operating periods and afterwards the indoor concentration rapidly declines to
the outdoor CO concentration.

Figure 4-20 is a frequency distribution of all the five-minute CO
data recorded at House No. 2. The four curves for the four sampling locations
are closely spaced and frequently cross each other. The occurrence of any
specific concentration was fairly uniform irregardless of sampling location.
Overall stove inactivity was responsible for the close proximity of the

indoor concentration to the outdoor CO levels.

4.2.4 NO,, NO, CO Diffusion Experiment

2’

Although the small amount of stove usage at House No. 2 produced a
disappointingly small amount of interesting data, the relative inactivity
gave us an excellent opportunity to conduct a diffusion experiment. The
purpose of this experiment was to study the behavior of the 3 pollutants as
they diffused through the house and became diluted with outdoor air.

We operated all five burners of the stove for a period of 71 minutes
until pollutant concentrations in the kitchen approached a maximum. The

burners were then shut off and the sampling for NO,, NO and CO continued

2’
until the indoor concentrations returned to their former levels.
Table 4-13 shows the peak values measured at each indoor sampling

location before the burners were shut off. The living room and bedroom

- 119 -



€/6] ‘buruads
sabedsAy ANOH-Z €SUOLIBUIUDIOUOY () 40 AUOLSLH BWLL Y - 2 "ON 9SnoH

6L-¥ 3¥NJIA
/s ["say] ‘aurl UE/S
00¢¢ 008l 00¥L  000L 0090 000  002¢ 008l o0yl 000! 0090 0020
1T 1T 1T 1 S O e e e B e i EES S 0
— 000l
—1000¢ i
(e o
o o~
o i
l_ooom m !
{ 1}
/ . L
3\ ; utir oy — 000V 3
N\ \ ‘ULl ¢ uo o+
A ] uo Jauang | _me.sm 1 g
W\ _Aqmwe ¢z —000s ~
../Z uo Jaudng | 5
I S~
A\ ulw g — 0009 =
2 jcio Aaudng | 5
/ 84N32N43S 40 3pLsIng —- —
(1Al 4addn) wooupag ———— TJ _1000¢
Wood BULALY) — — — "L g utw /1
uayogLy -- —-- 4o Jaudng | uo Jaudng |




10000 -

5000 F

2500

1000

CO concentration, [ug/m3]

500

250 r./7 --——--Kitchen-gyer stove —
q/ ————— Living Room
/ Bedroom (upper Tlevel)
—"—0utside of structure
1250 et | N Y T S I I L |

5 10 20 30405060 70 8 90 95 98
% of values less than stated concentration
FIGURE 4-20

House No. 2 - Frequency Distribution of CO Concentrations, Five-minute Data
Spring, 1973

- 121~



TABLE 4-13

PEAK FIVE~-MINUTE CONCENTRATIONS OF OXIDES OF NITROGEN

AND CARBON MONOXIDE DURING DIFFUSION EXPERIMENTS, ug/m3

Parameter Kitchen Living Room Bedroom
NO2 1,450 900 (62%)* 790 (55%)*
NO 2,030 1,560 (777%)* 1,400 (697)*
Co 12,800 10,400 (81%)* 9,300 (73%)*

* Percent of five-minute peak value measured in kitchen.
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concentrations are also expressed as percentages of the peak kitchen
concentration for each pollutant. The living room and bedroom peak values showed
that both CO and NO were conserved to a considerably greater extent than NO2
as they diffused through the house. N02 disappears either through reaction or
surface adsorption as it diffuses through the house.

Figures 4-21, 4-22 and 4-23 show graphically the time history of

the NO,, NO and CO concentrations respectively during the diffusion experiment

92
at House No. 2, All of the indoor sampling locations showed sharply increased
pollutant concentrations within the first five-minute sampling period at
each location and all locations had a similar decay rate for the same
pollutant when the burners were shut off.

The NO2 exhibited the most rapid decay; it reached pre-experiment
levels about 2 1/2 hours from the time the stove was turned off. The CO
required about 7 hours to return to previous levels and the NO about
8 hours. From the shapes of the three curves, we computed that the half life
of CO in the house was 2.1 hours. Since CO is unreactive, this half life represents
loss solely through diffusion and dilution. The half lives for NO and NO2
were 1.8 and 0.6 hours respectively. The behavior of NO is quite similar
to that of CO. Thus, the oxidation of NO to N02 or loss through other
mechanisms is not significant. N02,.on the other hand, is lost relatively
rapidly. Among the possible mechanisms for the depletion of NO2 is the
formation of nitrate and/or nitrite aerosol. Such a mechanism might be
enhanced by the high moisture content of kitchens with gas stoves -- water

vapor production associated with cooking, and that produced as a by product

in the combustion of natural gas. Some of our data from the other structures

gshow more NO2 than NO present during inactive stove use periods which perhaps
can only be explained by the generation of more NO2 than NO from the pilot

lights since NO, should disappear more rapidly than NO when neither are being

2

generated.
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4.3 House No. 3 Suburban Two-Story Apartment

4.3.1 Nitrogen Dioxide (NO,)

Tables 4-14 and 4-15 show respectively the summer and fall daily
average data for NO2 at House No. 3. 1In addition we present Table 4-16
which summarizes the data for both seasons to facilitate their comparisonm.
Because of severe instrument malfunction problems in this house we had
available only two complete days of sampling during the spring-summer
period and one and three days respectively during each of the two fall
periods. Nevertheless, we believe it is still possible to draw conclu-
sions from the available data on the effect of stove use and outdoor air
quality on the concentrations of pollutants found inside this house.

Concentrations of NO; in the kitchen of this home exceeded 100 ug/m3
even when the stove is little used. Note that on 6/22 the daily average
kitchen concentrations exceed 100 Ug/m3 with only 5 minutes of stove use.
However, at this time outdoor concentrations were relatively high (60 ug/m3).
In this connection, we point out that outdoor concentrations were higher in
the spring-summer period than the fall-winter period. These conditions are
the reverse of those encountered while sampling at House No. 1.

One reason for the elevated NO, readings in the kitchen of this house
in spite of a low level of stove use is undoubtedly the stove pilot lights.
Another reason for this effect is the configuration of the kitchen. This
kitchen is a small, unventilated workspace that is relatively isolated from
the rest of the living quarters. This configuration appears to inhibit the
diffusion of NO, into the other rooms. The sharp drop in measured NO2 con-
centration from the kitchen to the other indoor sampling locations ia further

evidence of the slow diffusion of kitchen air to the rest of the apartment.
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TABLE 4-14

Spring -~ Summer (1973) Sampling at House No. 3

DAILY AVERAGE NO2 CONCENTRATION AND STOVE USAGE

DATA

, Total Stove Use
Date Daily Average NO, Concentration, (vg/m3) (min)e

1-Kitchen 2-~Living 3-Upper 4-Outside Oven Burnexr
(above stove) Room Bedroom

6/21/73 116 75 53 42 0 i7

6/22/73 111 75 62 6C 0 5

OVERALL

DAILY 114 75 58 51

AVERAGE
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Fall-Winter (1973) Sampling at House No. 3

TABLE 4-15

DAILY AVERAGE NO, CONCENTRATION AND STOVE USAGE DATA

Total Stove

“ Date Daily Average NO, Concentration, (ug/m3) use (min)
1-Kitchen 1A-Kitchen 2-Living | 3-Bedroom | 4-Outside Oven Burner
(above stove) (1 meter Room
from stove)

11/30/73 53 47 28 35 0 20
OVERALL

DAILY 53 47 28 35
AVERAGE

12/15/73 161 87 63 30 0 37
12/16/73 160 93 58 30 0 63
12/23/73 220 241 89 37 75 48
OVERALL

DATLY 180 140 70 32
AVERAGE
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Indoor sampling locations, outside of the kitchen, had overall average NO2
levels during both sampling periods that were noticeably lower than the
other three structures despite the high concentration in the kitchen.

In Table 4-16 we see that the overall average NO, concentration in
the living room during the summer was 667 of the corresponding NO2 concen-
tration directly over the stove. 1In the first part of the fall sampling
period, at the same location, the NO, level was only 53% of that measured
directly over the stove. This could be the result of the occupant sealing
off direct access to the living room from the kitchen with a plywood section
between the spring and fall sampling periods. However, such a conclusion is
somewhat conjectural in view of the limited number of complete sampling days
available.

A comparison of indoor/outdoor ratios in the spring and fall (2nd
half) shows the joint effect of stove use and permeability of the apartment.
Note that in the spring the indoor/outdoor ratio for the kitchen is about 2
but drops to almost 1 in the bedroom. In the second half of the fall the
ratio exceeds 5 in the kitchen corresponding to a 7 times higher stove use
than in the spring, but the indoor/outdoor ratio in the bedroom remains above
2 in the fall presumably because of the decreased permeability.

Figure 4-24 is a graph of some of the typical two hour average NOj
data from the spring sampling period at House No. 3. The graph shows how
short burner operating times result in considerable increases in NO, concen-
trations in the kitchen which decay very slowly and consistantly remain
higher than outside and cther indoor NC, concentrations. We suspect that
the limited kitchen ventilation and the pilot lights are responsible for

the increased concentrations of NO7 in the kitchen of this house.
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Figure 4-25 presents a more detailed look at a portion of the data
contained in Figure 4-24 by utilizing the five-minute data obtained directly
from the strip charts. The immediate response to stove operation is quite
evident by observing the kitchen trace at approximately 0815. Notice that
approximately one hour earlier the living room NOy concentration shows a sharp
peak. Examination of the stove use log kept by the occupants and the original
strip chart showed that one burner was turned on for 4 minutes at the same time
the living room sampling location was in its 5 minute active mode. No effect
of this brief stove use is recorded by the kitchen since the kitchen location
was not actively sampling until 15 minutes later. During periods when the stove
is inactive the indoor and outdoor concentrations generally rise and fall
together which shows the influence of outdoor N0y penetrating the structure.

At all times, however, a sharp differential existed between the kitchen and
outdoor concentrations.

In view of the considerable loss of NO, data at this house at non-
random times, we do not present frequency distributioms for NO, at House No. 3.

4.3.2 Nitric oxide (NO)

Tables 4-17 and 4-18 present the daily average data for NO at House No. 3
during the spring-summer and fall-winter periods respectively. Table 4-19
summarizes the average data from both periods to facilitate comparisons. As in
the case of NOZ’ there are relatively few complete days during each sampling
period on which to base our evaluations.

While outdoor N02 levels were 1/3 greater in the summer than in the winter,
outdoor NO was about the same during the spring and second half of the fall
period and about twice as high in the first part of the fall period as compared
to either of the other two periods. These relatively higher outdoor concentra-

tions account for some of the higher indoor levels of NO found in the winter
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TABLE 4-17
Spring - Summer (1973) Sampling at House No. 3

DAILY AVERAGE NO CONCENTRATION AND STOVE USAGE DATA

Date Daily Average NO Concentration, (ug/m3) Totalggzgye Use
1-Kitchen 2-Living | 3-Upper | 4-Outside Oven Burner
(above stove) Room Bedroom
6/21/73 45 33 23 13 0 17
6/22/73 60 50 45 29 0 5
OVERALL
DAILY 53 42 34 21
AVERAGE
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TABLE 4-18

Fall-Winter (1973) Sampling at House No. 3

DAILY AVERAGE NO CONCENTRATION AND STOVE USAGE DATA

Daily Average NO Concentration, (ug/m3)

Total Stove

Date use (min)
1-Kitchen 1A-Kitchen |2-Living | 3-Bedroom 4~Outside Oven Burner °
(above (1 meter Room
stove) from stove)
]
11/30/73 111 95 42 40% C 20
OVERALL
DAILY 111 95 42 40
AVERAGE
12/15/73 92 67 57 19 0 37
12/16/73 97 77 58 21 0 63
12/23/73 144 158 78 20 75 43
OVERALL
DATLY 111 101 64 20
AVERAGE

*Based on 11

out of 12 wvalid 2-hour values.
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but in addition the apartment being less permeable in the winter also allows
build up of NO indoors. To illustrate this point, note the pattern of
indoor/outdoor ratios for the spring and second half of the fall in Table
4-19. As in the case of NOp (see Table 4-16) this comparison shows the
joint influence of stove use and house permeability. In addition in com-
paring these two tables we can see clearly the difference in behavior of NO
and NOZ' Recall that in the spring the indoor/outdoor ratio for NO, dropped
to almost 1 in the bedroom. While there is a significant drop in this ratio
between the kitchen and bedroom for NO during this period, the bedroom ratio
is 40 percent higher for NO than NO,. This difference is shown even more
clearly in comparing indoor/outdoor ratios for NO and N0, in the second half
of the fall period. The ratio for NO drops from 5.5 to 3.2 between the
kitchen and the bedroom while that for NO; drops from 5.6 to 2.2. These
observations substantiate the results of the diffusion experiment carried
out in House No. 2 where we noted the reduced half life of NO, as compared
with that of NO.

A graph of the two-hour average data from the spring shown in Figure
4-26 is essentially similar in shape to Figure 4-24 for NO, . The only signif-
icant difference is that there is not as sharp a drop in concentrations
between the kitchen and the other rooms of the house. This phenomenon, we
believe, illustrates the difference in decay characteristics of NO and NO2 as
discussed elsewhere in the report.

As in the case of NO, we do not present frequency distributions for
NO because of the limited data here.

4.3.3 Carbon Monoxide (CO)

Tables 4-20 and 4-21 present the daily average CO cancentrations at

House lo. 3 during the summer and fall-winter sampling periods respectively.
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TABLE 4-20

Summer (1973) Samr'“~~ at House No. 3

DAILY AVERAGE CO CONCENTRATION AND STOVE USAGE

DATA

Date

Daily Average CO Concentration, (ug/m3)

Total Stove Use

(min)
1-Kitchen 2-Living i 3-Bedroom | 4-Outside Oven Burner
(above stove) Room !
6/22/73 3440 2720 % 2460 1810 0 5
6/23/73 3910 3210 i 3210 2950 34 28
6/24/73 3910 2720 i 2370 1790 0 77
6/25/73 4320 3010 | 3050 2600 0 55
6/26/73 3260 2190 2080 1820 65 25
6/27/73 3780 2040 2090 1650 0 21
7/06/73 4090 2820 2870 2470 0 0
7/07/73 5900 5010 4240 3920 0 14
7/08/73 4570 3590 2410 2000 0 24
7/09/73 4340 3270 1860 1470 30 0
7/10/73 5370 4490 2370 1780 0 14
7/11/73 5150 3920 2920 2220 0 0
7/12/73 4010 2730 2870 2540 52 38
OVERALL
DAILY 4310 3210 2680 2230
AVERAGE
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TABLE 4-21

Fall-Winter (1973) Sampling at House No. 3

DAILY AVERAGE CO CONCENTRATION AND STOVE USAGE DATA

3 Total Stove
Date Daily Average CO Concentration, (ug/m™) use (min)
- 1-Kitchen 1A-Kitchen 2-Living | 3-Bedroom 4-Outside Oven Burner
(above (1 meter Room
stove) from stove)
11/29/73 6870 5360 3970 1860 0 73
§12/07/73 7150 5830 4750 4100 0 25
12/08/73 7130 6010 4570 2660 51 50
E12/09/73 8340 6990 5340 3290 15 91
l12/10/73 9190 7530 6160 4920 84
§12/11/73 8220 6800 5650 3440 5
g OVERALL
. DAILY 7820 6420 5070 3380
. AVERAGE }
)12/14/73 8860 7310 6820 2530 343 29
12/15/73 6150 4590 4230 1810 37
b 12/16/73 6450 5370 4770 2330 63
12/21/73 7680 7390 6560 3160 36
12/22/73 6520 6500 4850 2110 70 103
12/23/73 6740 6850 5530 2880 75 48
12/24/73 6980 7230 5400 2390 72 14
12/25/73 7650 7730 5810 2740 0 28
OVERALL
DAILY 7130 6620 5500 2500
AVERAGE
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Table 4-~22 summarizes the data from all sampling periods.

Indoor CO concentrations are more strongly influenced by outdoor con-
centrations than by stove use. This experience is similar to that from the
other houses. In contrast to ¥ Ma, 1, the fall-winter CO levels out-—-
side were somewhat higher than those measured in the spring. We attribute
this to differences in the meteorological conditions in the two separate
sampling periods.

The indoor kitchen concentrations for the fall sampling period
approached the air quality standard of 10,000 pg/m3 for an 8-hour averaging
period. This was due primarily to the high level of carbon monoxide measured
outdoors. A secondary reason is the isolation of the kitchen from the rest of
the living space. This results in less diffusion and dilution of the stove
effluent. Overall, the contribution of carbon monoxide by the stove is of the
same order as originally measured by TRC in 1969 and 1970 in our earlier study.*

Frequency distributions of the CO data at House No. 3 for the summer and
first and the second week of the fall sampling periods, are presented in Figures
4-27, 4-28, and 4-29 respectively. We did not experience the same loss of
CO data that we had for NO, and NO at this house. Tabulations of all two-hour
average CO data for House No. 3 for the summer and fall sampling periods are
presented in Appendices B-4 and B-5 respectively.

All three of these distributions are basically similar in shape except
that the fall frequency distributions, Figures 4-28 and 4-29, show signifi-

cantly higher concentrations, furthermore, there is greater separation of the

*See Reference 1, Page 1
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FIGURE 4-27

House No. 3 - Frequency Distribution of CO Concentrations, Five-minute Data
Spring, 1973
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FIGURE 4-28
House No. 3 - Frequency Distribution of CO Concentrations, Five-minute Data
Fall, 1973, 1st half of period
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FIGURE 4-29
House No. 3 - Frequency Distribution of CO Concentrations, Five-minute Data
Fall, 1973, 2nd half of period
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grouped indoor distribution curves as related to the outdoor curves in the
fall than in the spring. This result 1s probably the result of the more
closed up attitude of the house in the fall as compared to the spring.

4.4 House No. 4 -~ Suburban Ranch Home

We chose this house to replace House No. 2 for the fall-winter 1974
sampling period. The following locationé were selected for the entire two
week sampling period at this house:

Station 1. Kitchen-above the stove

Station 1A. Kitchen-1 meter from the stove, over the sink
Station 2. Living Room

Station 4. Outside

Sampling 1in one of the two bedrooms for half the test period was not
possible because of the inconvenience it would have caused the residents.

4.4.1 Nitrogen Dioxide (NOZ)

Table 4-23 is a summary of the daily average NO; and stove use data
for seven complete days during the winter sampling period. The overall
average NO2 concentration in the kitchen, 213 ug/m3, was the highest for all
the houses tested in this task. This overall average was approximately 5.5
times greater than the outdoor NOj level of 39 ug/m3. As we found from
sampling at the other three houses, the NO, levels indoors are in-
creased by stove usage. Stove age and condition are also factors contri-
buting to the high NO2 levels at House No. 4. The level of stove activity,
an average of 66 oven minutes and 73 burner minutes per day, was one of the

highest that we encountered in the field sampling program. Stove use in
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Winter (1974) Sampling at House No. 4

DAILY AVERAGE NO2 CONCENTRATION

AND STOVE USAGE DATA

Date Daily Average NO2 Concentration (ug/m3) Total Stove Use
—- - (Min)
1-Kitchen 1A-Kitchen 2-Living Room |} 4-Outside Oven Burners
Over Stove 1 M. From
Stove 3
; !
1/31/74 | 177 103 83 70 | 65 38
: i
2/01/74 | 187 L 106 53 23 91 104
! i |
2/02/74 & 197 § 78 54 25 30 . 64
2/07/74 246 , 173 135 42 131, 73
2/09/74 194 : 136 90 38% 10 . 57
2/10/74 189 ; 123 84 44 0 i 68
2/14/74 304 i 200 136 32 135 110
OVERALL
DAILY
AVERAGE. 213 120 71 39 66 73

Overall NO
2
Average:

1. As 7% of
Maximum
Kitchen
Level 100 56 33

2. As % of
Remote
Kitchen
Level —— 100 59

3. Indoor/
Outdoor
Ratio 5.46 3.08 1.82 1.00

* Based on 11 out of 12 valid 2-hour values.
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in House No. 1 was about the same as the winter use level in House No. 4.

The daily average NO, concentrations were generally highest on days

2
of high stove activity. Another factor affecting the indoor average NO2
levels was the corresponding concentration outside, but such an effect
could not be established with precision based on the available data.
Comparison of the twenty-four hour averages for each of the four
sampling locations shows a sharp decline in NO2 levels within a short distance
from the stove. Station 1A was 1 meter from the stove and the average NO2
concentration decreased 447 from the levels measured directly above the
stove, We did not observe this sharp drop in NO2 within the kitchen
(comparing concentrations at Station 1 with Station 1A) at either House No. 1
or No. 3.and initially believed that the outside door located close to the
stove was diluting stove effluents since neither of the other houses had this
configuration. However, as we shall see later this apparent dilution effect
did not show up with either NO or CO. Therefore, the outside kitchen door
cannot be considered as an important factor in affecting the pattern of
indoor concentrations in House No. 4. We believe that the rapid disappearance
of NO2 generated by the stove in this house is enhanced by mechanisms such as
adsorption, absorption and reactions which are not present in the other houses.
One possible explanation might be the effect of high humidity within the
kitchen of this house. Sampling was done during cold weather when the house
was tightly closed, and with the considerable amount of cooking done in this
house, the relative humidity in the kitchen could have been quite high which
in turn might have enhanced the disappearance of NO2 by one of several mechan-
isms. The relative higher temperature in the kitchen should not be discounted
as a contributory factor.

Figure 4-30 shows the diurnal pattern of NO2 concentrations in House

No. 4 in winter. This graph like the others of this type presented earlier
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NO, concentration, [jg,/m3]
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FIGURE 4-31

House No. 4 - A Time History of NO2 Concentrations, 2-Hour Averages
Winter, 1974
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for House No. 1 (Figures 4-1 and 4-2) are based on a "composite day"
developed from 7 days of data., This graph shows the dominant influence of
the peak associated with preparation of the evening meal. We are not able
to explain the dip in the NO2 value in the kitchen 1 meter from the stove
(and to a lesser degree in the living room) which occurs in the early
afternoon.

Figure 4-31 is a graph of 2-hour average NO_ concentrations for a

2

typical period at House No. 4. As we found at the other houses, NO2 levels
immediately respond to stove activity. This stove use also becomes readily
apparent as NO2 concentrations increase throughout the house. Periods of
intense activity generally create higher concentrations. But these peak
levels did not persist after the stove was turned off. The graph also shows

the distinctly higher concentration found at Station 1, and the more closely

related NO, levels elsewhere indoors. A complete list of the 2-hour NO

2 2

averages can be found in Appendix B-6.

Figure 4-32 is a frequency distribution of all of the five-minute
averaged NO2 data. This distribution shows that 70% of all the five-minute
NO2 data in the kitchen above the stove was in excess of 100 ug/m3. Note
that there is a logical separation of curves for the kitchen (over the stove)

and the living room. However, the curve for the kitchen location near the

door does not have a logical relationship to the others. As we mentioned
before, the rapid loss of NO2 between Stations L and 1A for unexplained

reasons causes this apparent anomaly.

4.4.2 Nitric Oxide (NO)

Table 4-24 summarizes the daily average NO levels and the stove use

data at House No. 4. As we found with NO the NO levels at this house were

27
the highest we encountered in the field sampling program. NO levels at
Station 1 averaged 14 times greater than those outside. As with NO2 these
high average NO concentrations are caused primarily by the high levels of
stove activity with stove age as a contributing factor also. A complete

listing of the 2~hour average NO concentrations can be found in Appendix B-6.
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FIGURE 4-32
House No. 4 - Frequency Distribution of NO2 Concentrations, Five-minute Data
Winter, 1974
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TABLE 4-24
Win.er (1974) Sampling at House No. 4

DAILY AVERAGE NO CONCENTRATION AND STOVE USAGE DATA

e 1
Date Daily Average NO Concentration (ug/m3) i Total Stove Usei
\ , — e 5 (Min) J
1-Kitchen % 1A~-Kitchen 2-Living Room [‘4—Outside ! Oven | Burners !
Over Stove | 1 M. From | ! §
i Stove : ! ! ! i
- i % - " H H - E) H
1/31/74 322 § 272 : 150 .33 . 65 . 38
2/01/74 264 L 212 j 95 12 91 104
2/02/74 281 @ 222 , 127 : 8 30 64
2/07/74 410 f 386 ﬁ 352 19 131 ° 73
2/09/74 224 L 185 v 160 24 | 10 57
2/10/74 236 1 198 j 177 16 0 i 68
2/14/74 400 . 352 i 323 21 135 1 110
OVERALL ! | : :
DAILY ! ; ’ ! i
AVERAGE 305 ; 229 ; 156 19 fo66 73
i —-...'!....m Gmems term e s Al e ey RTINS p—r 3 At 1‘: t
Overall NO | % ; ; | %
Average: | ! ’ '
R «.____.M..A(;, e S T eI R S S
1. As % of | § ' i '
faximum | 5
Kitchen * ' 4 .
Level 100 i 75 51 : 6
‘ . i
2. As % of : i
Remote E !
Kitchen ! !
Level — 100 68 8 |
!
3. Indoor/ t
Outdoor
Ratio 16.1 12.1 8.2 1.00
[RUR NPV ST UV VUGS PPy U U SRR OU O UGN SR avran ot em wane v POV P By S——
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The conservative behavior of NO as compared with NO2 is demonstrated
by comparing the relationships of living room to kitchen (over the stove) for
NO with NO2 as shown in Tables 4-24 and 4-23. The living room value for NO
is 51 per cent of the kitchen value, and for NO2 the living room value is
only 33 per cent of the kitchen value.

Figure 4-33 is a graph of the two-hour average NO concentrations for
the same time period as shown for NO2 in Figure 4-30. Comparing these two
graphs shows peaks occurring in the same time periods of stove use. However,
NO obviously does not decay as rapidly as NO2 as stove effluents diffuse
through the house. This confirms our previous findings in the diffusion
experiment we conducted at House No. 2 in which the NO half-life was about
three times greater than the half-life of N02. The two-hour NO averages
indoors are much more closely related than shown for N02. They are also
much higher than the outdoor NO levels during this time period.

A frequency distribution of all five-minute averaged NO data is shown
in Figure 4-34. The most striking characteristic shown in this graph is the
wide separation between indoor and outdoor concentrations. With all three
indoor locations having basically similar occurrences of any given NO con-

centration, our earlier observations are further substantiated.

4.4.3 Carbon Monoxide

The daily average carbon monoxide concentrations at House No. 4 are
presented in Table 4-25. As we found in the case of NO, carbon monoxide levels
were exceedingly high indoors. The overall average CO concentration above the
stove was approximately 3.8 times the overall average measured outdoors. This
is substantially higher than we found at the other three houses. Carbon monoxide
levels at House No. 4 appear closely related to stove use. The stove as the
primary cause of high indoor CO levels can be seen by comparing the daily average
concentration for February 1 and Febtuary 2. On February 1 the outdoor CO con-

centration was somewhat lower than that on February 2, yet kitchen concentrations
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FIGURE 4-33

House No. 4 - A Time History of NO Concentrations, 2-hour Averages
Winter, 1974
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FIGURE 4-34
House No. 4 - Frequency Distribution of NO Concentrations, Five-minute Data
Winter, 1974
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(over the stove) were higher on the lst as compared to the 2nd because of the
higher stove use. The interplay between indoor and outdoor CO concentration is
probably minimized during the colder season when the house is closed up. At
this time, the indoor CO levels are more responsive to stove activity.

The behavior of carbon monvaiue »nows it to be even more persistant than
NO. As shown in Table 4-25 indoor CO levels averaged within 90% of the concen-
tration directly above the stove. On several days the average CO concentration
was higher at the remote kitchen location than directly above the stove. The
reasons for this are not clear and some characteristics of the specific situation
are unknown.

Figure 4-35 shows a time history of 2-hour average CO concentrations for
a typical sampling period at House No. 4. This graph shows clearly the conser-
vative nature of CO especially when compared to the time histories for NO2 and
NO for the same period (Figures 4-31 and 4-33). 1In fact, the CO time histories
for the three indoor locations are almost identical and distinctly separate from
the outside values. Figure 4-35 also shows the increases in CO levels with stove
use. Carbon monoxide levels decrease after stove use more slowly than NO2 but
similar to NO. The CO concentrations at the indoor sampling locations appear to
increase and decrease in unison with incidents of stove use. The compilation of
all the two-hour CO averages is in Appendix B-6.

Frequency distributions of all the five-minute averaged CO data are shown
in Figure 4-36. 1In this format of data evaluation, we see again the similarities
between CO and NO (compare with Figure 4-34). All three indoor CO levels cor-

respond closely and are distinctly higher than the outside values. Approximately

40% of the indoor concentrations are in excess of 10,000 ug/m3.
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TABLE 4-25

Winter (1974) Sampling at House No. 4

DAILY AVERAGE CO CONCENTRATION AND STOVE USAGE DATA

Date

Daily Average CO Concentration (ug/m3)

Total Stove Use

(min)
) 1-Kitchen 1A~-Kitchen 3-Living Room | 4-Outside Oven | Burners
Over Stove 1 M. From
Stove

1/31/74 8650 8530 7730 2390 65 38
2/01/74 9150 8890 8020 2010 91 104
2/02/74 8860 9210 8450 2500 30 64
2/04/74 8870 9470 8430 2300 0 233
2/05/74 10840 10910 9790 4070 140 188
2/14/74 8710 7690 7180 1190 135 110
OVERALL
DAILY 9070 9000 8190 2410 85 116
AVERAGE
Overall CO
Average:
1. As % of

Maximum

Kitchen

Level 100 99 90 27
2. As 7% of

Remote

Kitchen

Level — 100 91 27
3. "Indoor/

Outdoor

Ratio 3.76 3.73 3.40 1.00
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House No. 4 - A Time History of CO Concentrations, 2-hour Averages
Winter, 1974
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TASK 3

INVENTORY OF
INDOOR SOURCES
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TASK 3 - INVENTORY OF INDOOR SOURCES

1.0 INTRODUCTION

The purpose of this task 1s to identify actual and potential sources
of indoor air contamination other than gas stove emissions. These sources were
to be identified in two of the homes where indoor/outdoor sampling was carried
out. Then, based on the results of this general and preliminary survey, those
source categories judged to be important in determining indoor air quality and
which could be quantified were to be studied in greater detail by an analysis
of their activities in the homes of TRC employees.

In the course of the study we determined that the indoor source other
than gas stoves which appeared to be most significant and was amenable to
quantification was the use of aerosol products. Therefore, the bulk of this

task was devoted to this indoor source category.
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27 SUMMARY AND CONCLUSIONS

We have carried out a two-phase study to identify and, to the
extent possible, quantify sources of indoor air contamination. We found
that potential indoor sources take many forms. The emissions characteristics
are highly variable and are related to « wide range of household operations.
The one category of source found to be common to the households surveyed and
which promised to be reasonably quantifiable was the use of products
dispensed as aerosols by propellants.

Estimates were made for emissions of propellants into indoor atmospheres

based on a survey of aerosol use patterns among TRC employees.

From the results of this work we draw the following conclusions:

1. Indoor sources of air contamination take many forms and are
highly variable as to location in the home, intensity and
frequency.

2. Quantification of indoor emissions of air contaminants is not
straightforward and much more work is needed in developing
appropriate emission factors.

3. The most common and important sources of indoor air
contamination were identified as:

a. Smoking

b. House cleaning activities
c. Cooking
d. Use of aerosol products
4, Of the important source categories identified, the only one whose

quantification could be attempted within the scope of this study

was use of aerosol products.
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A wide range of "active'" ingredients and to a lesser extent pro-
pellants are used in aerosol form. We were able to determine

typical active ingredients for many aerosol products but not

specific quantities of each ingredient. For this reason no quan-
titative estimates of emissions were made for the active ingredients.
Fluorocarbon propellants are used in an estimated 75 percent or more
of the aerosol products. Other propellants are used but in much
smaller quantities.

Based on aerosol use data in a survey of TRC employees, we conclude
that propellant concentrations in the home are usually well below

the TLV's for these materials. However, combinations of circumstances
could produce concentrations approaching or exceeding these levels.
The co-existence of aerosol product active ingredients, propellants,
and contaminants from other sources in the home could produce an
environment capable of producing adverse health effects. This whole

area needs further study.
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3.0 SURVEY RESULTS

3.1 Preliminary Interviews and Inspections

The two houses chosen for a generalized survey in indoor sources
were House Nos. 1 and 3. A general description of their lay-~out and other
physical aspects is included in the Task 2 report.

In surveying the two houses, we used a list of possible sources of
indoor air contamination as a basis for our interviews with the homeowners.
This list is shown as Table 3-1.

Table 3~2 presents the results of interviews with the householders in
Houses 1 and 3 based upon the format presented in Table 3-1. As one might
expect, there is considerable variability in the habits and practices in
these two homes which are capable of creating indoor air contamination.

We discussed this survey with many TRC employees and determined that the
variability (in character, time, degree and location) in practices which can
cause indoor air contamination is typical,

Many of the sources were deemed to be extremely intermittent (e.g.,
interior painting) or so variable in nature (e.g, hobby and home repair
activities),at least among TRC employees, that further detailed considerations
within this task would have yielded little useful information. We also
found that the incidence of smokers among the TRC staff and their families
was extremely low (less than 10%) and pursuing this potential source in detail
within the population under study would have yielded little information.

We identified cooking, cleaning and the widespread use of products

dispensed with propellants as important and common sources of indoor air con-

tamination. The first two source categories can take many forms,
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TABLE 3-1

CHECK LIST FOR IDENTIFICATION OF INDOOR SOURCES
OF AIR CONTAMINATION

Personal habits of individuals

a. Smoking

b. Use of spray products such as halr sprays, deodorants,
shaving foam, etc.

House cleaning

a. Vacuuming, sweeping and dusting
b. Use of liquid (solvent) waxes and cleaning agents.
c. Use of spray products such as air fresheners, disinfectants,

oven cleaners, etc.

Cooking
a. Stove use (included in Task 2) *
b. Types and quantities of foods cooked and methods used.

Household maintenance

a. Painting of house interior with solvent, water-based and
aerosol spray paints.

b. Home workshop projects (sawdust, glue solvents, soldering

and brazing, etc.).

c. Automobile repair in attached or in basement garage.
Hobbies

a. Model airplane (glue and dope)

b. Photographic dark room (So2 from Hypo, etc.)

C. Woodworking (particulates, solvents, etc.)

General

a. Attached or basement garage

b. Use of electric motoré (NOX, 03)
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TABLE 3-2

SUMMARY OF INDOOR SOURCES AT TWO TEST HOMES

Source Category

Smoking

Personal Products

Cleaning

Cooking

Household
Maintenance

Hobbies
Basement and/or

Garage Activities

Use of Electrical
Appliances

House No. 1

(Surburban Split Level with
basement~8 yez. . . l-attached
garage—4 occupants)

. Wife smokes, 1 pack/day

Men use spray deodorants.
Women use creams, used in
morning.

Vacuum rugs every other
day~kitchen floor swept
every day-House dusted

2 to 3 times a week, aerosol
dust spray and rug cleaners
used.

Gas stove-mostly roasting
and baking. Most meals
prepared and eaten at home.

Interior painting done
as needed (roughly yearly)
Usually spring or fall,

Very limited indoor
hobbies.

Auto repair and lawn mower
maintenance in attached
garage. Lawn mower

and auto started in garage.

Toaster used daily, blender
seldom used, can opener,
hair dryer and stylers
electric razors, electric
frying pan, television and
radios.

~ 168 -

House No. 3

(town-housc with basement-

2 years old-apartment-no
attached or basement garage-
4 occupants)

No smokers in family

Spray deodorants used - no
hair spray or shaving foams.

Vacuuming, sweeping and
dusting on erratic schedule-
usually 1 to 2 times a week.
Household spray products
limited to disinfectants,
oven cleaners, and furniture
polish.

Gas stove - mostly roasting
and baking, very little
frying done.

Painting done yearly by
apartment owner.

Wife paints using a wvariety
of media.

Extensive use of basement
for spray finishing of
pictures (art), refinishing
of furniture and woodworking.

Can opener and blender
(seldom used) hair dryer,
sewing machine used
frequently, electric dryer,
television and stereo.



Quantification of these indoor emissions could only be determined by means
of laboratory and field measurement programs and developing adequate data on
these relative importance in influencing indoor air quality would be outside
of the scope of this project. Therefore, we identified the use of aerosol

products in the home as the category to be studied further.

3.2 Aerosol Product Survey

The use of aerosol products was shown to be prevalent among the TRC
employees interviewed. The variety of products dispensed from pressurized
containers has grown remarkably in the past ten years or so and are associated
with many household and personal care uses. Since the average family employs

a significant number of aerosol products which directly dispense material into

the home air environment, TRC decided to investigate further their emissions.

A checklist of common spray products was distributed among the employees
at TRC and the responses from nearly 40 households were evaluated. Information
was gathered on the usage habits (rate of use, time of use, and the
frequency of use) from which estimates of the quantity of contaminants emitted
to the indoor environment were obtained. We believe that this inventory

represents a cross—section of middle-class Southern New England homes.

3.2.1 Design of the Survey

A check list was prepared and distributed among the employees at TRC.
Information on the usage habits of each household with respect to aerosol

products was recorded. The following product areas appeared on the check list:
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Hair Sprays

Breath Sprays

Deodorant Sprays

Hair Removers

Perfumes & Cologne Sprays
Mouth Wash Sprays
Feminine Deodorant Spravs
Medicinal & First Air Oprayo
Foot Sprays

Shoe Polish Sprays
Shaving Foams

Hair Coloring Foams

Air Fresheners

Window Cleaners

Dust Sprays

Fabric Finish Sprays
Anti-Static Sprays

Stain Repellents
Non-Stick Cooking Sprays

Oven Cleaners
Furniture Polish & Dust Spray
Spot Remover Sprays
Spray Starch

Rug Shampoo Sprays
Disinfectants

Tile Cleaners

Spray Waxes
Veterinary Products
Spray Paints

Craft Adhesives

Car Starters

Insect Repellents
Anti-Rust Sprays
Degreasers

Whipped Cream
Cheese

Cake Frostings

We noted the usage rates, location of use, and the frequency and time of use
for each product used by the households interviewed. Information regarding the

makeup of the households was also recorded.

3.2.2 Results and Discussions

General Characteristics

The inventory consisted of responses from approximately 40 households
which represent essentially half of TRC's employees. Statistics on the households
appear in Table 3-3,.

Usage habits of aerosol products among the households surveyed showed
that essentially all families use some aerosol spray product of one kind or
another. The data showed that an average of 10 product categories are used
by each household. Table 3-4 presents the most frequently reported aerosol
products. Six of the nine categories appearing come under the heading of
household cleaning aids. This is of particular consequence since this would
necessarily subject the housewife to a good number of potential air contaminants
during the course of the day. Another major class of spray products is the
Personal Care Category with contributions from deodorant sprays, hair sprays, and

shaving foams.
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TABLE 3-3

DATA ON HOUSEHOLDS FOR AEROSOL USE SURVEY

Type of Residence:

Apartment 55%
House 457

Number of Persons in Household:

1 18%
2 40%
3 8%
4 247
5 5%
>5 5%

Size of Residence (No. of Rooms):

107
16%
267
13%
16%
117

8%

[oelo <L N Mo YR U, RN LYY
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TABLE 3-4

AFROSOL PRODUCT CATEGORY USE FOR TRC HOUSEHOLDS

Product Category Pevrentage of Households using this Product
Furniture Polish . 847
Deodorant Spray 747
Hair Spray 71%
Disinfectant Sprays 63%
Window Cleaners 477
Shaving Foams 45%
Oven Cleaners 427
Air Fresheners ’ 267
Dust Sprays 18%
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Emission Characteristics

Some aerosol products are limited or confined to specific locations of use
in the house. Others are used throughout the residence. The time, frequency,
and rate of use are also shown to vary among spray products. For the most
part, deodorants and shaving foams are most heavily used in the bathroom
in the early morning before work or school and possibly at night before bed.
Most members of the family will be present at their time of use. Hair sprays
are applied on a less frequent schedule. Housecleaning is generally performed
a few times per week, in the morning or afternoon. Chores such as cleaning
the oven are done at greater intervals. 1In any case, the housewife and any
pre-school children would be exposed to aerosol contaminants from household
spray products.

Usage patterns and rates for the aerosol products appearing in
Table 3-4 are presented in Table 3-5. The quantities of materials used are
based on the numbers of various sizes of cans of a product which the householder
reported using. Window cleaners were not listed and were not considered
further since we found that a significant portion of their use is likely to be
out-of-doors.

Propellant Emission Estimates

Most spray systems consist of two components: Functional or "active"
ingredients and the propellant. The functional ingredients comprise the cleaning
agents, perfumes, solvents, polishing waxes, disinfectants, etc. Propellants are
used to dispense the functional portion from the container. Although the exact

proportions and ingredients used in aerosol products are proprietary information,

TRC was able to determine the majority of ingredients for the most frequently used
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products in Table 3-4 with the exception of dust sprays. Table 3-6 shows the
wide variety of active ingredients that can be packaged in aerosol form.
Because of the diversity of compounds used as ingredients, the lack of any
information about the quantity of each ingredient in a single product and the
amounts of active ingredients actually used versus the amount emitted to the
atmosphere, we did not attempt to quantify the emission of active ingredients
to the indoor atmosphere. It is our judgement the impact.oi the active ingre-
dients can only be determined from a well-designed measurement program, which
was beyond the scope of the present study.

There are a number of propellants used as well as shown in Table 3-6.

Of those listed, however, the Freons appear to predominate in use. Isobutane

is used in some window cleaners, propane, methylene chloride and vinyl chloride
are used in a few hair sprays and nitrous oxide is used in some shaQe creams and
food products. Although we did not develop any conclusive propellant usage data,
we estimate that Freon propellants are used in at least 75 percent of the aerosol
products. For this reason in estimating propellant emissions we have assumed
that the propellants are fluorocarbons.

By focussing on fluorocarbon propellants we are not suggesting this 1s
the only class of compounds worth examining. Until we can more accurately deter-
mine the amount of active ingredients emitted to the indoor atmosphere and the
usage of propellants other than fluorocarbons, quantitative assessments of their
impact would be speculative,

Emission estimates are a function of the rate of use, frequency of use,
and the proportion of propellant in the spray container. Taking for an example
the information appearing in Table 3-5 for deodorant sprays, and making certain

assumptions, it is possible to compute the approximate quantity of propellant
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TABLE 3-b

TYPICAL ACTIVE INGREDIENTS AND PROPELLANTS FOR FREQUENTLY

Product Category

Furniture Polish

Deodorant Spray

Hair Spray

Disinfectant Sprays

Window Cleaners

Shaving Foams

Oven Cleaners

Air Fresheners

USED AEROSOL PRODUCTS

Active Ingredients

Silicone, wax, morpholine

Hydrated aluminum chloride, isopropyl myristate, talc,
triglycerides

Vinyl acetate copolymer resins, polyvinyl-pyrrolide
resins, ethanol, lanolin

Triisopropanolamine, morpholine

Sodium nitrite, isopropyl alcohol, ethylene glycol,
ammonium hydroxide

Stearic acid, triethanolamine, menthol, glycerine

Potassium hydroxide, hydroxyethyl cellulose
polyoxyethylene fatty ethers

Proplylene glycol, morpholine, ethanol

Propellants

Freon - 11 )
Freon - 12 ) Chlorinated fluorocarbons
Freon - 114 )

Isobutane, propane, nitrous oxide, methylene chloride,
vinyl chloride

- 176 -



emitted into the indoor atmosphere during each individual use. If we assume
that the deodorant is used in a household with three occupants, and that each
occupant uses a deodorant product every other day (this is generally consistant
with the inventory data shown in Table 3-5) the number of individual uses each
month will be 45. At 40% propellant, the amount of propellant emitted during

each individual use can be computed as follows:

(112 - 140 g/mo) x .40 (fraction propellant)
45 uses/mo

= 1.0 to 1.2 g/use

Application of this estimating technique to the other aerosol products
resulted in the emission quantities appearing in Table 3-7.

An experiment conducted at TRC was performed to validate data from the
inventory. Several brands of deodorant were tested to determine the dispensing
rate of aerosol. Analytical measurements gave a range of .3-.9 g/sec. If we
assume an average rate of .6 g/sec, 40% propellants and a typical use of 4 seconds,
the amount of propellant emitted per use would be:

.6 g x .40 x4 = 1.0 g propellant/use
sec

This result is in excellent agreement with our inventory findings.

We expect that information assembled on less frequently used products would
be somewhat less reliable especially with respect to estimates of usage
rate. Those spray products that are used regularly are likely to be more
closely estimated,

Referring once again to Table 3-7, we note a wide range of propellant
emission rates per household use for the aerosol products listed. Shaving
foams are estimated to emit less than .5 grams of propelldant per use, while
a maximum emission of 25 grams/use was determined for oven cleaners. We have

less confidence in the emission estimate for each use of oven cleaners than
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TABLE 3-7

EMISSION ESTIMATES OF PROPELLANTS FOR AEROSOL PRODUCTS

Product Category Propellant Emission Estimates (g/use)
Deodorant Sprays 1.0 - 1.2

Hair Spray 4,9 - 6.5

Shaving Foam 0.3 - 0.4

Air Fresheners Spray . 5.6 - 11.2

Disinfectant Spray 7.5

Furniture Polish Spray ' 8.4

Dust Spray 4.2 - 8.4

Oven Cleaners 20 - 25
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for some of the other products, because this material is used only infrequently.
While the contamination of the indoor air relates to these emissions,
the level of contamination will also be influenced by factors such as location
of use, volume space of room, air circulation rate, contaminant half-life,
and the specific design of the residence. Those products which are dispensed
in small, pporly ventilated areas are not likely to disperse readily throughout
the house yet they would be expected to contribute to relatively high initial
concentrations within the room where they are dispensed. Aerosols which are
employed throughout the residence under condition of adequate air circulation
would result in somewhat lower initial room concentrations and decay more
rapidly with time.

The nature and extent of indoor air contamination, ,as was indicated,
is a function of many independent variables. Some limits and the scale of the
problem may be obtained, however, by using the propellant emission data collected
in our inventory and several appropriate assumptions. For the purpose of com-

parison, we will investigate three situations as described below:

(1) Case 1: Deodorant Spray Propellant, 1-2 g/use, dispensed in bathroom.

(2) Case 2: Air Freshener Spray Propellant, 8.4 g/use, dispensed
throughout ‘house

(3) Case 3: Oven Cleaner Propellant, 25 g/use, dispensed in kitchen.

If we assume that a deodorant spray is used in a tightly closed
bathroom of 10m3 volume, we would expect that the initial concentration of
propellant would be:

1.2

0 = A2 g/m3 = 120,000 u3/m3
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Since fluorocarbons are extremely unreactive under ambient conditionms,
we would expect the half life of the material based on dispersion and
dilution would be similar to that measured for CO in House No. 2 in Task 2,
or roughly 2 hours. Thus, as long as someone remained in the closed bathroom,
they would be exposed to concentrations at approximately this level.

If we assume that the amouni or propellamt from two sequential
uses of aerosol deodorant is dispersed completely throughout a small house of
255 m3 volume, the initial concentration would be:

1.2 x 2

6 _ 3
=555 03 X 107 = 9400 ug/m

Using a half life of two hours, concentrations after 8 hours would
be about 600 ug/m3.

Air freshener sprays are considered to be applied in most rooms of the
house so that an initial concentration of propellant for the indoor environment

is established quickly and for the most part uniformly.

8.4 3 3
52z 3= .033 g/u” ~ 33,000 pg/m

With a 2-hour half-life,the average indoor concentration would be

2000 ug/m3 after 8 hours.

Application of spray oven cleaners in the confines of the kitchen

(assume a 22m3 volume) would possibly produce an initial room concentration

of propellant as follows, assuming the kitchen is closed off from the rest of the

house: 3
u %;ﬁgmB = 1.14 g/m3 * 1,140,000 ug/m

Assuming that contaminants from a single use would be rapidly dispersed

throughout the whole house, the average propellant concentration would be:

3 3
%ggm3 =n.10 g/m” = 100,000 ug/m
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After eight hours, the indoor concentrations in the house would be

about 6,300 ug/m3.

The Threshold Limit Values (TLV's) set by the American Conference of
Governmental Industrial Hygienists for propellants of the types commonly
used are in the approximate range of 5000 to 7000 mg/m3. Thus, with the
possible exception of oven cleaner use, none of the individual aerosol product
use in the house appears to approach the TLV for propellant. However,
depending on use patterns and in a given house, (e.g., simultaneous or sequential
use of several products) indoor concentrations of propellants could exceed
these 1imits on occasion. Furthermore, the active materials dispensed could
add an unknown but probably significant component to indoor air contamination
from these products.

Further research on the specific impact on indoor air quality of

aerosol products and other activities identified above is clearly needed.
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IV APPENDICES
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APPENDIX A
CALIBRATION PROCEDURES FOR BENDIX

NO/NO, ANALYZER
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CALIBRATION PROCEDURES
FOR THE BENDIX CHEMILUMINESCENT
NO & NO, ANALYZER

GENERAL

1. Allow instrument to warm up as long as possible, but at least
4 hours. Use tha ., mode at all times.

2. Set up calibration apparatus: C(onnect in order: 1) pump,

2) UV lamp, 3) scrubber, 4) ozone generator, 5) mixing chamber,
and 6) output manifold. Connect the NO supply in the following
order: 1) NO Cylinder, 2) pressure regulator, 3) capillary,
and 4) valve for bubble flowmeter. The NO and air should join
ahead of the mixing chamber.

3. Set the instrument's three range scales to the 0 to 0.5 ppm
range.

4. Switch the instrument to zero, turn on zero ozome lamp on the
zero air scrubber, and allow at least 10 minutes for stabili-
zation,

5. Adjust the "NOj ZERO" kaob until the NO, pen reads 5% of scale,
then lock the knob.

6. Adjust the '"NO ZERO" knob until the NO pen reads 5% of chart.
Lock.

7. Turn the meter switch to '"NOx" position and adjust the
"NOy ZERO" knob until the meter reads 5% of scale. Lock.

8. Recheck the zero on the two pen chart recorder and allow 5-10
minutes to check the chart trace on zero.

9. Connect the instrument inlet to the output manifold of the
calibration apparatus. Keep the ozone and NO off, so that zero
air is being provided.

10. Switch the instrument to '"AMBIENT" and sample the calibration

zero air. There should be no change in the zero readings. If
there is a change, check the following:

a. If calibration zero air reads higher than instrument
zero, check UV lamp and zero scrubber on calibration
apparatus and replace scrubber material.

b. If calibration zero air reads lower than instrument

zero, check zero scrubber and UV lamp on instrument zero
module and change scrubber material.
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II.

III.

NO CALIBRATION

1.

10.

Turn the 3-way valve to the bubble flowmeter position and turn
on the NO cylinder valve.

Adjust air flow and NO pressure to get approximately 0.4 ppm NO.

(A) NO ppm = NO_flow rate (cc/min) x NO Cylinder ppm
PP NO flow (cc/min) + air flow (cc/min) PP

Measure the NO flow at least twice with the bubble flowmeter.

Switch the 3-way valve back to regular flow and allow the
instrument to sample the concentration for at least 10 minutes.

Calculate the exact concentration, using (A) above. Extrapolate
desired chart reading using (B) below:

(B) Chart reading (%) = (NO concentration x 200) + 5.

Adjust the "NO SPAN" knob until the NO recorder reads correctly,
as determined in step 5 above. Lock the knob.

Adjust the "NOx SPAN" knob until the instrument meter reads the
same percent of scale as determined in step 5. Lock the knob.

Repeat steps I-4 to I-8 to recheck the NO and NOy zero baseline.
If adjustment is necessary, repeat steps II-2 to II-8.

Reduce the NO concentration by changing the NO flow. Measure

the NO flow with bubble flowmeter and calculate the concentration
as in II-2(A). Sample and measure at least three other NO
concentrations. Do not change '"NO ZERO" or "NO SPAN" settings.

Plot the 5 or more chart readings versus the NO concentration
in ppm. Draw calibration curve or obtain computer printout of
net chart divisions versus the NO concentration in ppm.

NO2 CALIBRATION

1.

Adjust the NO concentration to about 0.45 ppm. Measure the
NO flow rate and calculate the exact NO concentration, using
formula (A) from II-2 above.

Allow the instrument to sample the concentration. Switch the
meter to NOx and observe and record the meter reading. Turn on
the ozone generator and adjust the slide such that the 03 output
is sufficient to oxidize about 90% of the NO present to NO2.

If the NOy value drops more than .015 ppm (3% chart) the analyzer
converter needs to be replaced.
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Wait 10 minutes until the NO recorder reading is stable, then
calculate the NO9 concentration as follows:

(C) NO2 (ppm) = NO, (ppm) - NO (ppm)
where:NO, is the original NO concentration from ITI-1.
NO conce .. ....n is the reading on the NO recorder,
converted to ppm by the calibration curve prepared
in II-9,
Now calculate the desired NO; chart reading:

NO2 chart reading (%) - (NO2 concentration x 200) + 5.

Adjust the "NOp SPAN" knob until the NO, recorder reads correctly
as determined in ITI-4. Lock the knob.

Turn off the ozone lamp on the zero air scrubber and reconnect
analyzer to sampling system.
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APPENDIX B

Indoor/Outdoor Air Quality Data (N02, NO, and CO)
2-hour and daily averages
Appendix No. House No. Season

Spring-Summer
Fall-Winter
Spring-Summer
Spring~-Summer
Fall-Winter
Fall-Winter

ww?dwww
LW N
W W N R
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Appendix B-1

NO,, NO and CO data for House No. 1 - Spring/Summer
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HHUSE 1 SPRINL=CUIMER NG 2 AVERAGE CBNCENTRATIANS » UG/M3
VALUES IN ( ) ARE NBe 3F OZ3SERVATIANS IN PERIBOD
MAXe: 6 PER 2HR,72 PER DAY
STATIGN
DATE TIME 1 2 3 4
1M from Stove Liv Rm BD RM SUTSIDE
3/ 9/73 0000«0200 .
5/ 9/73 0200-0400 *H RN P e YTy
53/ 9/73 0400-0600 PApvpeg NN R *H NN P
5/ 9/73 0600~-0800 IR R ER S XN R * % W %% % B %% *
3/ 9/73 0D800~1000 22 R 2Y RN ST XS EY [ X T
5/ 9/73 1000-1200 W NN P Ty
5/ 9/73 1200=1400 2 XN X% NR % %% 3% # % 9% %%
5/ 9/73 1400-1600 Bled ( 3) 789 ( 3) 713 ( 3) 662 ( 3)
5/ 9/73 1600-1800 43547 ( 6) 1502 ( 6) 129.8 ( 6) 67¢5 ( 6)
3/ 3/73 1800=2000 83e4 ( 6) 725 ( 6) 732 ( 5) 63«0 ( b)
5/ 9773 2000+22C0 39«1 ( 6) 55¢6 ( 6) 63«5 ( 5) 61e1 ( 6)
5/ 9/73 2200=2400 B8e¢D ( 6) 65¢5 ( 6) 538 ( 5) 62k ( 6)
3/13/73 0000-0200 75«1 ( 6) B52e2 ( 6) 503 ( 6) 477 ( 6)
3/10/73 0200«0400 Bheb ( 5) 420 ( 6) 48.4 ( 6) 48e4 ( 6)
53/13/73 0O4n00-0600 99«3 ( 6) 55«4 ( 6) 573 ( 6) 47¢7 ( 6)
53/10/73 0600-0800 1254 ( 6) 6he8 ( 6) 59.8 ( 6) 528 ( 5)
3/19/73  0800~1000 P g P~ P
$/10/73 1000~1200 NN P 2 T 2 NN E R * W %% %X
5/10/73 1200=-1400 RN L XZXTY I T2 2 RN
5/10/73 1400-1600 208e¢7 ( 3) 831 ( 3) 7849 ( 3) 54¢7 ( 3)
3/13/73 1600-~1300 1992 ( 6) 1406 ( 6) 1171 ( %) 63e¢6 ( 6)
5/10/773 1800-2000 90«4 ( 6) 738 ( 6) 700 ( 5) B6e¢6 ( 6)
5/10/773 2000-2200 33«3 ( 6) 751 ( 6) 68.1 ( 6) 385 ( 6)
3/10/73  2200-2400 B4e6 ( 5) 579 ( 5) 528 ( 6) 382 ( 6)
53/11/73 2000-0200 672 ( 3) 401 ( 6) 3669 ( 6) 280 ( 5)
3/711/73 0200-0400 57«3 ( 6) 335+6 ( 6) 303 ( 8) 26«7 ( 6)
53/11/73 0400-0600 56e6 ( 6) 325 ( 6) 355 ( 5) 28«0 ( 6)
5711773 0600=0800 32+1 ( 6) 477 ( 6) 41.4 ( %) 4le4 ( &)
5/711/73 08C0-1000 79¢5 ( 6) 694 ( 6) 732 ( 6) 662 ( 6)
5/11/73 1000=-1200 ERERER e P YT
5711773 1200-1400 267 ( 3) 33«1 ( 3) 3464 ( 3) 28«0 ( 3)
5/11/73 1400-1600 293 ( 6) 312 ( 6) 3540 ( %) 344 ( 6)
3711773 1600<«1800 31¢2 ( 5) 5560 ( 5) 748 ( 5) 641 ( D)
5/11/73 1800=2000 EWNAER HHANRR ERERNR KR XWTR
5/11/73 2000-2200 1005 ( 6) 723 ( 6) 7342 ( 5) 49¢6 ( %)
5/11/73 2200-2400 T6elh ( 6) 585 ( 6) 513 ( 6) 32«5 ( 6)
Note: **** jndicates no

- 1R0Q

valid data collected



43135
¥

1
v ALUE"
"4

>4, 073

5/12/73
5/12/73
5/12/73
3/12773
3/30 77
/12773
5/1°7 73
3/12773
S/12/73

-~

S |

®
* o

G SUMME £

ARE

Nije

6 PER 2HR,72 PER DAY

TIVE

00060=0200
0200=0400
0400-0600
0600=0&00
0800=1000
1000~1200
1200-1400
1400=1600
1600-1300
1800-2000
7000=2200
2200=2400

DAILY AVERAGE =

)

(Avi BF 2H4R VALUES)

5/13/73
5/13773
5/13/73
3/14/73
5/13/73
3/15403
53712773
5/13/73
5/13/73
5/13/73
3/13777%
53/13/23

0000~-0200
0200=0400
0400=0500
0600=-35%00
0800-1000
1000-1200
1200-1400
1400-1600
1600~-1800
1800-2000
2000=2200
2200=2400

AILY AVERAGF =

(AV(G

3/14/73
3/14/73
5/147/73
3/14/73
3/14/73
3/14/73
3/14/73
S/14/73
/14773
3/14/73
5/14/773
S/14/773

AF 2HR VALUES)

0000=0200
N200=-0400
0400~0600
N600=-0%00
0800-1000
1030-1200
1200=1400
1400=-1600
1600-1800
1800+-2000
20C0=-2200
2200-2400

h)
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NOZ2 AVERAGE CHBNCETRATIANS , UG/HM3
3 JsSERIVATIANS IN PERIBD
STATISN
1A 2 3 4
1M from Stove Liv Rm 30 RM BJTSIOE
71«3 ( 6) 430 ( 6) 38.2 ( A) 31«8 ( 5)
80«8 ( 5) 43R ( A) 373 ( 6) 337 ( 6)
700 ( 6) 30«5 ( 6) 312 ( 6) 2les ( 6)
1024 ( &) 566 ( 6) 4445 ( %) 445 ( 6)
9840 ( 6) 5Pe2 ( 6) 84«5 ( 6) 458 ( &)
1871 ( 4) 811 ( &) 55¢4 ( 4) 344 (&)
3323 ( B) 1432 ( k) 56¢8 ( 5) 452 ( 5)
1327 ( 5) 1464 ( A) 13642 ( 6) 375 ( 5)
1744 ( 6) A1e6 ( 6) 967 ( 6) 33«1 ( 5)
803 ( 6) 7030 ( &) 624 ( 5) 554 ( 6)
373 ( 6) 63¢4 ( 6) 503 ( %) 713 ( 6)
391 ( 6) 573 ( A) 425 ( 5) 706 ( 5)
1245 Tb4ek 622 437
316 ( 6) 55e4 ( 6) 41le4 ( 5) 573 ( 6)
B3e4 ( 6) 59«2 ( 6) 3735 ( 6) 407 ( 5)
353 ( 6) Bled ( 6) 33«1 ( 6) 337 ( 6)
643 ( 6) 359 ( 5) 223 ( &) 280 ( n)
I2¢3 ( 6) 52e2 ( 6) 4445 ( 6) 223 ( 6)
41«4 ( 6) 388 ( 6) 4363 ( 6) 127 ( 6)
43¢0 ( 6) 305 ( 6) 5447 ( 5) Be3 ( 1)
477 ( 6) 223 ( 6) 25¢35 ( 6) Fe ()
471 ( 6) 2le6 ( 6) 24e2 ( 6) 13e4 ( 5)
S4ke7 ( 6) 267 ( A) 2545 ( 6) 12¢1 ( &)
61le7 ( 6) 2%0 ( 6) 2943 ( 6) 229 ( 5)
624 ( 6) 426 ( 6) e ( 8) 407 ( &)
652 3340 353 253
694 ( 6) 434 ( 6) 325 ( 5) 426 ( bH)
573 ( 6) 38«8 ( h) 293 ( 8) 375 ( 6)
5135 ( 6) 3569 ( A) 322 ( %) 30«5 ( 3)
1082 ( 6) 592 ( 6) 382 ( 4) 363 ( 5)
60e¢3 ( 6) 328 ( 6) 4245 ( 6) 229 ( 6)
4548 ( 6) 42¢6 ( 6) 5843 ( 6) 12«7 ( 6)

% W W IZ 2R L XS X' ¥* 9 3% 3% % %

[ E XXX R 22X XX * %% N * N LA R X 2 X
2Jd7.1 ( 6) 948 ( 6) B4.D ( 6) 62e4 ( 6)
114e5 ( 5) 92«3 ( 6) 88«5 ( 6) 80«8 ( 6)
1203 ( 6) 9467 ( 6) 751 ( A) 1177 ( 6)
1164 ( 6) 910 ( 673 ( A) 110e1 ( 6)



HAUSE 1 SPRING=SUMMER

VALUES IN () ARE NBe
MAXe 2

JATE TIME
5718773 0000-0200
5/1-/73 0200-0400
5/15/73 0400-0600
5/15/73 0600=0800
3/15/73 0800~-1000

» 5/15/73 1000-1200
5/1%/73 1200-1400
5/15/73 1400-1600
3/15/73  1600-1800
3/1%/73 1800~2000
3/15/73 ?2000-2200
5/15/773 2200-2400

DAILY AVERAGE =
(Avi BF 24R VALUES)
5/16/73 00C0-0200
53/16/73 0200-0400
3/16/73 0400-0600
5/16/73 0660=-0800
5/16/73 0800~-1000
5/16/73 1000-1200
5/16/73 1200-1400
5/16/73 1400-1600
5/16/73 1600-1300
53/1#/73 1800-2000
3/16/73 2000-2200
5/16/73 2200-2400
5/21/73 0000-0200
5/21/73 0200-0400
3/21/73 2400-0600
5/21/73 0600~-0800
5/21/73 0800-1000
3/21/73 1000-1200
5/21/73 1200-1400
5/21/73 1400-1600
5/21/73 1600=~1800
5/21/73 1800-2000
3/21/73 2000=-2200
5/21/73 2200-2400

NBE AVERAGE
3F BBSERVATIANS
6 PER 2HR,72 PER DAY

1

109e¢4 (
35e4 |
R7e2 (
1381 (
39¢3 (
1133 (
3213
3185 |
2291 (
1292 (
9993 (
1073 (

1541

3943
783
745
1298
770
503
458
653 |
R
P
PR
HHWR NN

P .

PR
P
RN
g
BN NN
NN W

45¢8 |

S4e7
4940
62l
1349
528

—~ o e e e~

1M from Stove

6)
6)
6)
6)
6)
6)
6)
6)
4)
6)
5)
6)

6)
6)
6)
5)
6)
6)
6)
4)

6)
6)
6)
6)
6)
6)

CONCENTRATIANS ,

IN PERI®D
STATISN
2 3
Liv Rm ‘80 R
795 ( 6) 573 (
65e2 | 6) 5335
43¢4 ( 6) 4940 (
560 ( 6) 4548 (
54«6 { A) 49,0 ¢
605 ( 6) 4945 (
159¢7 ( 6) 1254 (
P01e1 ( 6) 16845 (
1639 ( &) 1460 (
7%¢3 ( 6) 770 (
793¢5 { 6) 573 (
B27 ( 6) 643 (
9449 787
59«2 ( A) 61e1 (
4De6 ( 6) 4047 |
401 ( 6) 373 (
713 ( 6) 5461 (
624 ( 6) 69¢4
233 ( 6) 29¢3 (
375 ( 6) 34e4
525 ( 4) 4648 (
* W W % *H * % % %
2 R XS X X2 RS X
L X 2 X % 2 #* 9% % %% %
I E XX X 2% %% #
I X2 X% 2 W 3% % ¥ % ¥
(X 2 X 2 X L E 2 XX X
* % 3 3% % % 3% % % * %
X X E X4 % % xR
% % # % * ¥* 3% % % % %
% % 3 3¢ % % % 3% % % * %
286 ( 6) 2667 (
3463 ( 6) 30e5 (
3649 ( 6) 2543
363 ( 6) 3035 ¢
579 ( 6) 1044
33«1 ( 6) 3361 (
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uG/™3
4
M BUTSIDE
8) 87«8 (
5) 706 (
5) 668 (
6) 532 (
5) 515 (
5) 630 (
£) 859 (
6) 891 (
4) 649 (
6) 700 |
5) 967 (
6) 745 (
733
6) 318 {
6) 223 (
6) 261 (
5) 280 |
5) 312 (
6) 18¢5 (
A 242 (
4) 248 (
NN
P
HRENR
PRy oY
RN
HRNREN
P
N
NN
AR
6) 235 |
6) 16¢5 (
6) 191
6) 2le6 |
6) 325
5) 134 (

6)
6)
6)
6)
6)
6)
6)
6)
4)
6)
6)
6)

5)

6)
6)
6)
6)
6)
4)

&)
6)
6)
%)
6)
6)



(AV3 B8F 2HR VALUES)
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HOUSE 1 SPRING=SUMMER N32 AVFRAGE CBNCENTRATIANS , UG/M3
VALUES IN ( ) ARE N&e 9F B3SERVATIENS IN PERIBD
MAXe: 6 PER 2HR,72 PER DAY
STATION
DATE TIME 1 7 3 4
1M from Stove Liv Rm BD RM 8JTSIDE
/202773 0000-0200 433 ( 6) 251 ( 6) 23«3 ( 6) 6e3 (D)
3/22/73 0200-0400 47«1 ( 6) 2he7 ( 6) 223 ( 6) Je2 ( H)
3/22/73 0400-0600 50e¢3 ( 6) L7k ( A) 191 ( 6) 134 ( 6)
53/22/73 0600-0800 15549 ( 6) 375 ( 6) 22+3 ( 6) 22¢3 ( 5)
5/22/73 (080C0=-1000 5354 ( 6) 46¢5 ( 6) 350 ( 6) 140 ( 6)
5/22/73 1000-1200 363 ( 6) 248 ( 6) 17.8 ( 6) Q¢35 ( 5)
53/22/73 1200=-1400 39¢5 ( 6) P27e¢4 ( 6) 1941 ( 6) 121 ( b6)
5/22/73 1400-1600 573 ( 3) P3¢3 ( 3) 253 ( 3) 2leb ( 3)
N/22/73  1600-1800 1241 ( 6) 649 ( 6) 4047 ( 5) 2le0 ( 6)
3/22/73 1800~2000 713 ( 6) 547 ( 6) 522 ( 6) 3669 ( 6)
53/22/73 ?2000=2200 776 { 6) S4¢1 ( 6) 47.1 ( 6) 66e2 ( 6)
5/22/73 2200-2400 783 ( 5) 54¢6 ( 6) 422 ( 6) 624 ( O)
DAILY AVERAGE = 657 397 3045 Ccheb
(Av3 BF 2HR VALUES)
3/23/773 D000=3200 9le6 ( &) 546 ( A) 425 ( 6) S54¢7 ( 6)
3/23/73 0200=0400 16 ( 5) 477 ( 6) 375 ( 6) 490 ( 6)
5/23/73 N&C0=-0600 87«8 ( 56) 420 ( 6) 46¢3 ( 6) 39¢5 ( 5)
5/23/73 0600-0%00 81ed ( 4) 566 ( 6) 38«8 ( %) 455 ( 6)
5/23/73 2800-1000 783 ( 6) 62¢4 ( 6) 62¢4 ( 6) 8leb ( 6)
3/23/73  1000-1200 718 ( 9H) 5472 ( 5) 557 ( 5) 64D ( 4)
5/23/73 1200-1400 35«3 ( b) 55e¢4 ( 6) B35 ( 6) 395 ( b)
5/23/73 1400-1600 97«4 ( 5) 63e6 ( 6) 573 ( 6) 55¢4 {( b)
5/23/73 1600-1300 131e4 ( 5) 1120 ( 6) 897 ( 5) 75¢7 ( 6)
5/23/73 1800-2000 88e¢3 ( 6) 74e5 ( 6) 66e2 ( 6) 68e7 ( 5)
5/23/73  2000-2200 1018 ( 6) 522 ( 6) 503 ( 6) 49¢6 ( 6)
5/23/73 2200-2400 751 ( 6) 45¢5 ( 6) 4363 ( 6) S4el ( 6)
DAILY AVERAGE = 4ot 603 5345 565
(AVs BF 2HR VALUES)
3/24/73 0000=0200 700 ( 6) 439 ( 6) 425 ( 5) 34e4 ( 5)
53/24/73 0200-0400 643 ( 6) 42«4 ( 6) 4067 ( 6) 471 ( 6)
3/24/73 0400~0600 68¢1 ( 5) 452 ( 6) 388 ( 6) 43¢3 ( 6)
3/24/73 (0600~0800 1633 ( 4) T77¢6 ( /) 54,7 ( 6) S4¢1 ( 6)
5/24/73 0800~1000 935 ( 6) 538 ( 6) 49.0 ( 6) 4940 ( 6)
5/24/73 1000+1200 53¢ ( 56) 43¢3 ( 6) b4e35 ( 6) 33¢7 ( 6)
3/24/73 1200~1400 872 ( 6) 7%¢9 ( 6) 573 ( 6) 34e4 ( 6)
5/24/73 1400+~1600 73«2 ( 6) H4e¢6 ( 6) 4645 ( 6) 344 ( 6)
5/24/73 1600=~1800 78«3 ( 6) 53+8 ( 6) S4.1 ( 6) 43¢3 ( 6)
5/724/73 1800=~2000 87«8 ( 6) S4«1 ( 6) 5441 ( 6) 3Be& ( 6)
35/24/73 2000-2200 1107 ( 6) S4¢7 ( 6) 565 ( 6) 458 ( 6)
3/24/73 2200-2400 B6e3 ( 6) 496 ( 6) 46¢3 ( 6) 477 ( 6)
DAILY AVERAGE = 373 560 48,8 4262



HBusE 1

VALUES IN ()
MAXe $

DATE

5/25/73
5/2%5/73
3/2%/73
3/25/73
3/2%5/73
5/725/73
5/25/73
3/72%/73
5/03/73
3/25/73
5/25/73
5/25/73

SPRING=SUMMER
ARE NBo

N32 AVERAGE
3F BBSERVATIBNS IN PERIBD

6 PER 2HR.72 PER DAY

TIME

0000-0200
0200-0400
0400-0600
0600~-0800
0800-1000
1000-1200
1200-1400
1400~1600
1600-1800
1800-2000
2000=2200
”200=2400

598

713
573
H5e 4
522
649

703 |
TR}
H W
R NRN
22222
N

1
1M from Stove

6)
6)
6)
6)
6)
6)
5)

2
Liv Rm

4246
401
2hel
35¢6
305
407
4240 (
PR
RN
HH R
¥ RER
Py
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STATION
3
3D R
6) 356 (
6) 30e5
6) 223
6) 286
6) 322 {
6) 4061 (
5) 39¢7 (
% % % % % %
R
#* % % 3% % %
% 9% % 9% % %
NN N

M

5)
5)
5)
6)
5)
5)
3)

CONCENTRATIANS , UG/M3

N
8UTSIDE

439
27 o 4
127
38?2
318
363
420 (
RN
PRV
-
P
-

6)
6)
&)
6)
5)
6)
5)



H9USE 1

SPRING=SUMMER

VALUES IN ( ) ARE
MAXe 3

DATE TIME
5/ 23/73 0000-0200
3/ 3/73  2200-0400
5/ 3/73 0400-0600
5/ 9/73 0600-0800
5/ 3/73 0800-1000
3/ 9/73 1000=1200
5/ 9/73 1200-1400
5/ 2/73 1400-1600
2/ 3/73 1600=-1800
5/ 9/73 1800-2000
5/ 9/73 2000=-2200
5/ 3/73 2200-2400
5/10/73 0000-0200
5/19/73 3200=-0400
5/10/73 0400-0600
5/13/73 0600=-0800
5/10/73 0800-1000
3/10/73 1000-1200
5/13/73 1200-1400
3/1)/73 1400-1600
5/13/73 1600-1800
5/10/73  1800-2000
5/13/773 72000-2200
5/13/73 2200=2400

BRAD TIME AN CARD

5/11/73
5/11/73
5/11/73
5/11/73
5/11/73
3/11/73
3/11/73
5/11/73
5/11/73
5/11/73
5/11/73
3/11/73

0000-0200
0200=-0400
D400-0600
0600=-0800
0800-1000
1000=1200
1200=-1400
1400~-1600
1600-1300
1800=-2000
2000-2200
2200=-2400

NG AVERAGE
JF OBSERVATIANS
6 PER PHR,72 PLCR DAY

1
M from Stove

kNN
* WKW
KK
RN
Py
3 1r )
WKW
2750 ( 3)
S42e4 (B
202«3 ( 6)
1283 ( 6)
R4e3d ( 8)
740 ( 6)
58¢0 ( 6)
531 ( 6)
1156 ( 6)
N R
W N W
XN R
1353 ( 3)
1338 ( 6)
7¢3 ( 6)
5¢0 ( 95)
71 ( 5)
4leb6 ( 5
577 ( 6)
H7¢7 ( 6)
63«2 ( 6)
497 ( 5)
PRS2
113 ( 2)
3% (&)
140 ( B)
LE R X & X3
1181 ( 6)
150 ( 6)

COBNCENTRATISNG , UG/M3
IN PERIBD
STATI9N
2 3 4
Liv Rm 3D RM 9JTSIDE
% % * X R XX X % 3 ¥ % % *
LR S 2 & 8 3 LR RS X J * % * % ¥ *
#* % % * L X2 R L. X % % % % % %
* % % % * L E R E & X 7 LR &% K B
% WK XX % % 3% % % * ¥ % % %
% % % % K L2 S K R LEE R R &
L X 8 2 X ¥* % % %% % L2 XX & 23
1078 ( 3) 4648 ( 3) 139 (
4e8 ( 6) 2677 ( 5) 176 (
1726 ( 6) 15648 ( 6) 17«1 (
11562 ( 6) 122+3 ( 6)  10e9 (
b4eB ( 6) 6.1 ( 6) 702 (
447 ( 6) 6743 ( 6) 73 (
318 ( 6) 4841 ( 5) 3en (
PRe4 ( 6) 4140 ( 5) 6e7 (
Blek ( 6)  48e1 ( 6) 1040 (
tE B R X * %X % %N % % 9% % % %
* % %N %R * 3% % ¥ % * ¥* W 3 ¥
LA E R R % ¥* % % ¢ * ¥ IR XX B B 2
1746 ( 3) 1040 ( 3) 7¢5 (
397 ( 6) 322 ( 6)  1lheb |
3¢5 ( 5) Set ( 5) 5e0 (
4e2 ( 3) 2e5 ( 3) 3e8 (
4e0 ( 5) he2 ( 6) 4e2
17¢6 € 6) 1348 ( 5) 8oy |
372 ( 6) 2643 ( 6)  12e1
335 ( 6) 21«3 ( 5)  11e7
3260 ( 6) 2245 ( 6)  1be0 |
167 ( 6) 2143 ( 6) Se6 (
3% 9% % * ¥ LE 2 R B LE SRR 2 ]
63 ( 2) 5.0 ( 2) 4e2 (
2e5 ( 4) 4e3 ( 3) 3¢5 (
150 ¢ 5) 3541 ( 3)  2ze6 (
I E XX 2 ¥} EE R K & 3 I % % % * %
640 ( 6) 8641 ( 5) 4¢3 (
7¢1 (-6) 1040 ( 6) 3e8 (
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3)
b))
&)
&)
5)

5)
)
5)
3)

3)
5)
4)
2)
6)



HIUSE 1

VALUES 1
MAXe:

DATE

5/12/73
5/12/73
5/12/73
5/12/73
5/12/73
5/12/73
5/12/73
5/12/73
5/12/73
3/12/73
53/12/73
5/12/73

SPRING~5UMMER
ARE N8

N ()

NGO AVFRAGE
JF B3SERVATIANS

6 PER 2HR,»72 PER DAY

TIME

0000=0200
0200=0400
0400-0600
N600~-0800
0800~1000
1000-1200
1200-1400
1400-1600
16C0-1800
1800~-2000
2000=~2200
2200-2400

DAILY AVERAGE =

(Ava

5/13/73
5/13/73
5/13/73
5/13/73
2/13/73
5/13/73
3/13/73
5/13/73
5/13/73
5/13/73
5/13/73
5/13/73

8F 24R VALUES)

D000=0200
0200=0400
0400=0600
0620=-03800
0800-1000
1000-1200
1200=-1400
1400-1600
1600-1800
1800~-2000
2000~-2200
2200-2400

DAILY AVERAGE =

(AVG

5/14/73
5/1+4/73
3/14/73
3/14/73
3/14/73
3/14/73
5/14/73
5/14/73
5/14/73
3/14/73
5/14/73
5/14/73

8F 2HR VALUES)

0000=-3200
0200~0400
0400=-0600
0600=-0800
0800=1000
1000-1200
1200-1400
1400-1600
1600-1800
1800~2000
2000-2200
2200-2400

A
™ %rom Stove

142 ( 6)
213 ( 6)
18¢8 ( 6)
320 ( 6)
1300 ( /)
1372 ( &)
3131 ( 6)
1776 ( 6)
147¢6 ( 6)
374 ( 6)
489 ( 6)
93 ( 6)
11165
Akel ( 6)
644 ( 6)
4bhel ( A/
41¢8 ( 6)
1254 ( 6)
318 ( 6)
28«4 ( 6)
23e8 ( 6)
263 ( 6)
251 ( 6)
272 ( 6)
410 ( 6)
472
63¢5 ( 5)
1229 ( /)
99e1 ( 6)
2361 ( 6)
1864 ( 6)
4546 ( 6)
XN N
P~
2027 ( 6)
217 ( 6)
351 ( 6)
786 ( 6)

CONCENTRATIANS , UG/M3
IN PERIBD
STATIBN
2 3 4
Liv. Rm 3D RM JUTSIDE
3¢8 ( 2) 50 ( 2) 2«5 (1)
3¢3 ( 3) 445 ( 3) beB ( 5)
67 ( 3) 6¢7 ( 3) 134 ( 3)
359 ( 6) 276 ( 6) 291 ( 5)
8Je¢3 ( 6) 130.2 ( #) 196 ( 6)
1033 ( &) 43.3 ( 4) Be8 ( &)
169¢3 ( A) 4443 ( 5) 13¢4 ( 6)
1028 ( 6) 1032 ( 6) 16¢3 ( 6)
1104 ( 6) 12060 ( 5) 263 ( 6)
715 ( 6) 83,9 ( 6) 2heb ( 5)
309 ( 6) 4242 ( 5) 30¢1 ( 3)
6De6 ( 6) 677 ( 6) 322 ( 6)
651 5761 18e4
51«8 ( 6) 652 ( 6) 426 ( 6)
Phe3 ( 6) 49.3 ( 6) Del ( 6)
139 ( 5) 309 ( 6) 3e¢3 ( 6)
12«5 ( 6) 1945 ( %) beb ( 6)
619 ( 6) 6lett ( 6) 7¢35 ( 6)
26«8 ( 6) 325 ( 5) 14¢2 ( 6)
13«8 ( 6) 134 ( 5) 13«0 ( 6)
13«9 ( A) 130 ( 5) 12¢1 ( 6)
138 ( 6) 1445 ( 6) 13«0 ( b)
7e¢1 ( 6) 8e4 ( 6) 7¢9 ( 6)
5¢0 ( 6) 6e3 ( &%) 5¢0 ( 6)
1567 ( 6) 18e4 ( 5) 109 ( 6)
219 278 11e6
414 ( 6) 422 ( 6) 493 ( 6)
1058 ( 6) 10063 ( £) 1098 ( 6)
865 ( 6) 1015 ( 5) 623 ( 6)
2197 ( 6) 1910 ( 6) 1697 ( 6)
1529 ( 6) 188.3 ( %) 38«5 ( 6)
3541 ( 6) 29«3 ( 5) 13«0 ( 6)
P RN NN
NN NN e
7567 ( 6) 1053 ( B) 4¢5 ( H)
1567 ( 4) 282 ( 4) 4e¢2 ( 3)
497 ( 6) 4447 ( 6) 309 ( 6)
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RIS TVIC] S

MAX 2

JATE

5/15/73
3/1%/73
3/1%/73
5/15/73
5/15/73
53/1%/73
3/15/73
3/15/73
3/15/73
3/15/73
3/1-/73
5/15/73

ARF

TIME

J2000=0200
0200~3400
0400=0600
0600=0800
0800=1000
1000-1200
1200-1400
1400-1600
1600=1800
1800=-2000
2000=2200
7200=2400

DAILY AVERAGE =
(AVG OF 2HR VALUES)

S/14/73
3/1/73
3/16/773
5/16/73
5/16/73
5/14/73
5/16/73
3/16/73
3/14/73
3/16/73
5/16/73
3/1n773

3/21/73
5/21/73
5/21/73
5/21/73
5/21/73
3/21/73
3/21/73
5/21/73
5/21/73
5/21/73
3/21/73
2/21/73

0000=-0200
V200+-0400
04C0O0-0600
06G60=-0800
08C0=1000
1000=1200
1200-1400
1400-1600
1600-1800
1800~-23500
”000=-2200
2200=2400

6000=0200
0200-0400
0400=0600
0600-0800
0800-1000
1000~1200
1200-1400
1400-1600
1600-1300
1800-2000
2000=2200
2200=2400

SPRING=LUMMER
VALUES IN ()

o
e

NB

1A
1M from Stove
60eb6 (1 5)
581 ( 6)
6oes ( 6H)
1528 ( %)
1355 ( 6)
165¢3 ( A)
PI4es5 ( 6)
3607 ( 6)
PI34e7 ( &)
16665 ( 6)
6243 ( 6)
577 ( 6)
1745
293 ( 5H)
142 ( 5)
15¢3 ( 5)
1344 ( 6)
43«3 ( 5)
18¢4 ( 6)
8¢5 ( 5)
257 (&)
BN
NN NR
W NN
NN
KK R
HN NN NN
BN
PR
HHNRKN
WK
27¢6 ( A)
Phe7 ( 6)
203 ( 6)
334 ( A)
2513 ( 6)
s4e9 ( 6)

AVERAGE CBNCENTRATIONS ,
JF BBSERVATIANS IN PERIBD
6 PER 2Hk,»72 PER DAY

2
Liv Rm

—
w
@~
.
w
P O

2Re 8

® % 3% %
KN
P
"N ERN
NN XK R
* %K KK H
1%3¢8 (
109
79
109
1531
A3l

P

- 104 -

STATIBN
3
BY R
6) 3549
6) 353 (
6) 435 (
6) 75«7 (
6) 1375 (
6) 132.1
65) P9% .1 (
6) 42542 (
)y  279.0 (
5) 163.0 |
6) 698 |
6) 4202 (
14445
) 163 (
4) 2e3
5) 2e3
5) 4644
6) 7¢3 |
£) S5¢4 (
6) 3.8 ¢
4) Feld (
Ty
NN HR
K NER
W kN
o ERNR
o
NN NN
EE NN
R
R KRR
6) 18.0 (
6) 7e> |
6) 50
6) 7¢3 (
6) 21143 (
6) 58.3 (

JG/ 3

4

M JUTSIDE
A) 73 |
5) 28¢5 |
6) 272 |
4) 650 (
6) 437 |
) 1005 |
6) 761 |
5) 393 (
4) 11e¢3 |
5) 30
4) 152
6) 150 |

37?2

6) 4en |
4) 2e> |
1) 3¢l
6) 33 (
5) He3d (
6) Hed (
5) 600
4) be3

*

XHRA KR

P

P

H KXW

¥* % % % ¥ *

W kXN W

NN

* % KK

PR
5) 176 (
5) Jeb |
65} 71 |
5) 75 |
4 518
5) se8 |

5)
)
6)
£)
5)
6)
5)
6)
4)
5)

3)

o)
=)
&)
£)
&)
6)
3)

4)

&)
&)
5
4)
6)
&)



(AVG

8F 24R VALUES)
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HBUSE 1 SPRING=SUMMER NG AVERAGT CANCFNTRATIANS » UG/™M3
VALUES IN () ARE N8e 3F BLSERVATIGNS IN PERISD
MAXe: 6 PER 2HR,72 PER DAY
STATIBN
DATE TIME 1A 2 3 4
M from Stove  Liv Rm 8D RM  BJTSIDE
5/22/73 0000-07200 410 ( 6) 217 ( 6) 145 ( 6) be5 ( D)
3/22/73 02200-0400 334 ( 6) 138 ( /) 7¢2 ( 5) ve4 ( 6)
5/2”2/73 0400-0600 364 ( A) 171 ( 6) 12.1 ( 6) Bed ( 6)
3/22/73 0600-0800 2483 ( 6) B4e3 ( 6) 22¢5 ( %) 146 ( 6)
5/22/73  0800-1000 9945 ( 6) 43¢k () 5lek ( 6)  12e1 ( 6)
5/72¢/73 1000-1200 332 ( 6) 7¢9 ( 6) 63 ( 6) 4e6 ( 6)
»/22/73 1200-1400 192 ( 6) 117 ( 6) 9.5 ( %) Bek ( 6)
3/22/73 1400-1600 167 ( 3) 75 ( 3) 363 ( 3) 3e3 ( 3)
5/22/73 1600-1800 999 ( 6) 355 ( 6) 175 ( 3) 5¢0 ( 6)
3/22/73  1800-2000 313 ( 6) 159 ( 6) 13.4 ( 6) 100 ( 6)
5/22/73  2000-2200 4206 ( 6) 2242 ( 6) 1746 ( 6) 213 ( 6)
5/22/73 2200-2400 31e> ( 6) 773 ( 6) 5948 ( 6) 93¢2 ( 6)
DAILY AVERAGE = 661 235 19.56 159
(AVG B8F 2HR VALUES)
5/23/73 0000-0200 1o4e7 ( 6) 1279 ( 5) 125«% ( 5) 1533 ( 6)
5/..3/73 0200-0400 13066 ( 6) 1534 ( 6) 15840 ( 5) 1434 ( &)
3/23/73 0400-0600 1898 ( 6) 15246 ( A) 16443 ( 6) 1639 ( 6)
5/23/73 0600-0800 226e1 ( 6) 178e¢1 ( A) 1785 ( 6) 1363 ( 6)
5/23/73 0800-1000 1421 ( 6) 1237 ( 6) 1421 ( 5) 390 ( 6)
5/23/73 1000-1200 1264 ( 5) 1179 ( 5) 98.8% ( ) 28¢3 ( 4)
5/23/73 1200-1400 464 ( 6) 322 ( 6) 2le7 ( 6) 104 ( 6)
5/23/73  1400-1600 5202 ( 6) 1643 ( 6) 1643 ( 5) 167 ( 5)
3/723/73 1600-1300 3112 ( 6) 13350 ( 6) 1421 ( 5) 2le7 ( 6)
5/23/73 1800-2000 1062 ( 6) 4e5 ( 6) 11043 ( 5) 130 ( 6)
5/23/73 2000-2200 I1ed ( 6) 46¢8 ( 6) 6845 ( 6) 40 ( 5)
5/03/73  2200-2400 6002 ( 6) 3349 ( 6) 4747 ( 6) 75 ( 3)
DAILY AVERAGE = 14243 1012 106.2 655
(AVG BF 2HR VALUES)
5/24/73 0000-0200 443 ( 6) P03 ( A) 3043 ( 6) 2e3> ( 3)
3/2«/73  0200-0400 425 ( 6) P2 ( 6) 26¢3 ( 5) beb ( 6)
3/24/73  0400-0600 443 ( 6) 209 ( 6) 251 ( 6) ek ( 6)
3/2+4/73 0600=-0800 2550 ( 6) 1007 ( 5) 91.5 ( %) 9e2 ( 6)
5/24/73  0800-1000 142¢1 ( 6)  B1el ( 6) 7247 ( 6) 249 ( 5)
B/724/73 1000-1200 505 ( 6) 293 ( 6) 23.% ( 6) 117 ( 6)
5/24/73  1200-1400 1030 ( 6) 439 ( 6) 17.1 ( 6) 138 ( 6)
5/24/73  1400-1600 1848 ( 6)  13:0 ( 6) 8¢k ( 61 a6 ( 5)
3/24/73 1600-1%00 203 ( 6) 117 ( &) 104 ( 6) se& ( 6)
3/24/73 1800-2000 2hel ( 5) 11«7 ( 6) Bed ( 6) ket ( 5)
5/24/73 2000-2200 583 ( 6) 16¢7 ( 6) 192 ( %) 42 ( 6)
5/24/73 ?2200-2400 56¢8 ( 6) 237 ( 6) 40.1 ( 6) 4e2 ( 6)
DAILY AVERAGE = 7108 33:5 31.2 8+53



H3USE 1 SPRING=SUMMTR N8 AVERAGE CBNCENTRATIANS » JG/M3
VALUES IN () ARE N8 3F O3SERVATIABNS IN PERIBD
MAXe: 6 PER 2Hk,72 PER DAY

STATI8N

DATE TIME 1A 2 3 4

1M from Stove Liv Rm 30 RM SUTSIVLE
53/22/73 0000-2200 51le4 ( 6) 272 ( 6) 405 ( %) 16e¢3 ( 5)
S/¢ /73 0200-0400 485 ( 6 P76 ( H) 33«3 (/) G¢0 ( 0)
3/722/73  0400-0600 401 ( 6) 171 ( 6) 251 ( 6) 3¢5 ( 3)
3/¢5/73  0600-03500 433 ( 5) Phe?2 ( 6) 2643 ( 6) 13e¢4 ( &)
5/2%/73  H800-10C0 602 ( 6) 30e5 ( 6) 25.1 ( 6) 9eb ( B)
3/25/773  1000-1200 330 ( 6) 150 ( 6) 123 ( 6) 113 ( 6)
3/25/73  1200-1400 42«1 ( D) 17«1 ¢ 5) 132 ( B) 110 ( )
5/85/73 1400=-1600 [T E R RN XX TR I3 E 2 X WK
“/25/73  1600-1R00 R TR Rt R
5/25/73 1800=2000 * KRR TR NN X ET T X
53/25/73  2000-2200 TR " XN N NN R REN N H R

5/25%/73 2200=2400 IR R X2 (22 22 N R LS & & & 2



HIUSE 1 SPRING=-SUMMER (C8 AVERAGE CONCENTRATIANS »UG/M3
VALUES IN ( ) ARE NBe 9F O3SERVATIOGNS IN PERIBD
MAXe?! 6 PER 2HR,72 PER DAY
STATISN
DATE TIME 1 2 3 4
IM from Stove Liv Rm ‘BN RM 8JTSIDE
3/ 9/73 ND000~-0200 LT R3] 3N W NN [ ZX R XX LA A S 2 &
5/ 9/73 0230-0400 N RN 2 EW * W ErITY
5/ 9/73 0400-0600 % %W IZ XX TR 3% 3% % %W % LA 2 2 2 3
5/ 9/73 0600=0800 222X % # 96 % % * # N X% % %
3/ 9/73 0800-1000 EE RS B R * 3 %% % 3 %% % % % % % % ¥
3/ 9/73 1000-1200 1672« ( 4) 1617+ ( 4) 1453« ( 4) 1115« ( &)
53/ 9/73 1200-1400 1375 ( 6) 1375« ( 6) 1189« ( 6) 1204+« ( 5)
5/ 9/73 1400-1600 1189« ( 6) 832+ ( 6) 706+ ( 6) 713« ( 5)
3/ 3/73 1600-1800 3303« ( B) 263%« ( 6) 2342+ ( 6) 713« ( 5)
3/ 9/73 1800-2000 3160 ( 6) 2676 ( A)Y 2602« ( 6) 329« ( 6)
5/ 9/73 2000=2200 3457« ( 6) 3234« ( 5) 3420 ( 6) 1635« ( 6)
5/ 9/73 2200-2400 2528e ( 6) 2230« ( 6) 2825« ( 6) 1040« ( 6)
5/10/73 0000-0200 P453« ( 2) 2007« ( ?) 2565« ( 2) 1449. ( 2)
5/10/73 02C00=0400 % # W% %K E P38 TR S 2 Z XX 2
5/10/73 N400=-0600 L X XX IZ R 2 RN % LA 22 2 24
5/10/73 0600=0800 L X X2 X% %W * 3% %% % IZ TR XY
5/10/73 D800=1000 TR R [T XL 2 I T XS B LA RS 2 2
5/10/73 1000-1200 2 X2 EY X W H XWX S 2% 2 ¥
5/10/73 1200=-1400 X XKW * R *NNRER P N % *
3/10/73 14C0=1600 6036e¢ ( 3) 3319« ( 3) 3018« ( 3) 2640« ( 3)
5/10/73 1600-1800 4350e¢ ( 6) 3482« ( 6) 3671+ ( 6) 3067« ( 6)
5/10/73 1800-2000 3413« ( 6) 34RBe ( 6) 3601 ( &) 3601« ( 6)
5/10/73 2000-2200 4928 ( 6) 4551 ( 6) 4513« ( 6) 4136+ ( 6)
5/1G0G/73 2200=2400 3394 ( 6) 3054« ( 6) 3318« ( 6) 2827« ( 6)
32/711/73 0000=-0200 4321« ( 6) 4019« ( 6) 3831e ( 6) 3265+ ( 6)
5/11/73 0200=0400 4179« ( 6) 3B70s ( 6) 3802« ( 6) 3199« ( 6)
/11773 0400=0600 5033« ( 6) 4889« ( 6) 4474e ( 6) 3945. ( 6)
5/11/73 0600~-0800 4979« ( 6) 4602s ( 6) 4262e¢ ( 6) 3923« ( 6)
5711773 0800-1000 5145« ( 6) 4013« ( &) 4285« ( 6) 4014e ( 6)
%/11/73 1000~-1200 P P NN N NN
3/11/73 1200=1400 3031 ( &) 2292« ( 6) 2292« ( 6) 1787+ ( 6)
5/11/73 1400-1600 2157« ( 6) 1962« ( 6) 1962¢ ( 6) 1690« ( 6)
5/11/73 1600-1800 3964« ( 6) 1791« ( 6) 1710« ( 6) 932« ( 6)
5/11/73 1800=2000 971« ( 6) 582« ( 6) 582« ( 6) 232« ( 4)
5/11/73 2000-2200 1574« ( 6) 1068« ( 6) 1185s ( 6) 581 ( 4)
5/11/73 2200-2400 2565« ( 6) 2099« ( 6) 2565 ( 6) 1340« ( 6)
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HIUSE 1
VALUES 1
MAXe $

DATE

3/12/73
5/12/73
5/12/73
5/12/73
5/12/73
5/172/73
5/12773
5/12/73
5/12/73
5/12/73
5/12/773
5/12/73

DAILY AVER
(AVG

3/13/73
5/13/73
5/13/73
5/13/73
5/13/73
3/13/73
5/13/73
5/13/73
5/13/73
5/13/73
5/13/73
5/13/73

DAILY AVER
(AVU

5/18/73
5/14/73
5/14/73
5/14/73
5/14/773
5/14/73
5/14/73
3/14/73
5/14/73
3/14/73
3/14/73
5/14/73

DAILY AVER

(AVG BF 24R VALUES)

SPRING=-SUMMER
ARE NB o

NOC)

TIME

0000=-0200
0200-0400
0400=0600
0600-0300
0800=-1000
1000-1200
1200-1400
1400=1600
1600=-1800
1800-2000
2000~2200
2200-2400

AGE =

BF 2HR VALUES)

0000-0200
0200-0400
0400-0600
0600-0800
0800=1000
1000-1200
1200-1400
1400=-1600
1600-1300
1800-2000
2000=2200
2200-2400

AGE =

8F 2HR VALUES)

0000-0200
0200=-0400
0400=~0600
N600=0800
0800~13500
1000=-1200
1200-1400
1400=~1600
1600~1300
1800~-2000
2000-2200
2200~2400

AGE =

dF 98SERVATIENS IN PERIB)D
6 PER 2HR,»72 PER DAY

1A 2
IM from Stove Liv Rm
4347« ( 5) 4158
3994e ( &, 1087 e |
2897« ( 6) 2431 (
2920« ( 6) 2414 (
3105« ( 6) 18723
5767« ( 6) H873e
9950« ( 6) 3035« (
3725¢ ( 6) R131e (
3395« ( 6) 7812« (
5396 ( 6) 6685« |
153« ( 6) 3725« (
3678« ( 6) 8901« (
6427 e 5802
13416« ( ) 9911« (
9650« ( 6) D183« (
3383« ( 6) 2835« (
33838 ( 6) P4
2303e ( 6) 93%2« (
33859« ( 6) °820¢ (
7618« ( 6) 7074e (
5844e ( 6) A5 e |
Ad14e ( 6) 7819« (
421 ( 6) 3071 (
9270« ( 6) 870 |
118« ( 6) K651« (
X978 3676
7454« ( 6) 7027« (
7964« ( 6) 77306 (
3301 ( 6) LQ7R4e (
“477« { B) 7674« (
2290« ( 4) 7379« (
7750« ( 6) 7206 (
2504 ( 6) 562%e {
2829 ( 5) 2338« (
2325« ( 6) 195%e (
2476+ ( 6) P3P5. ¢
3695« ( 6)  3431e (
3653 ( 6) 3175« {
3652 5434
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CO AVERAGE CI3NCENTRATIONS ,»UG/M3

STATISN
3
BD RM
6) 4742« ( 6)
6) 4111« ( &)
6) 3130« ( 5)
6) 2686« ( 6)
6) 1605« ( 6)
6) 5383« ( 6)
6) 7890« ( 6)
6) 30256« ( 6)
)Y 7773« ( 5)
6) 5996 ( 5)
6) 9231« ( 5)
6) 3405« ( 6)
5915
6) 10455« ( 6)
€) 2961« ( 6)
6) 3466 ( 5)
6) 123033« ( 6)
6) 421 ( 6)
6) 9976« ( 6)
5) 7074« ( 6)
6) 6683« ( 5)
6y 7817« ( 6)
5) 2071« ( 6)
6) R842e ( 6)
6) 3962« ( 5)
3981
6) 7454« ( 5)
6) 3275« ( 5)
6) 9173« ( 6)
6) 7712« ( 5)
6) 3251« ( %)
6) 7083« ( 5)
6) 53400« ( 5)
6) 2187« ( %)
6) 2108« ( %)
6) 2551« ( %)
) 3544 ( 6)
6) 3616« ( 6)
5613

BUTSIDE

3536
3333
2314
2103«
1002«
5117
7346
6821,
6173
0219
3492
3473

5078

9367
3755
B9
3983
7344
3043
6432
6417
7742
3032
2337«
e Yodog 3

2233

6910
7575
3667
8792
6774
b5467
4307«
1735
1391
2438,
3280
2484

5068

4

P N e e el e e e el e e e el e e R

Pl e e e e e T N i B

6)
6)
65)
6)
6)
6)
6)
5)
5)
5)
6)
6)

6)
6)
6)
6)
6)
6)
6)
5)
6)
6)
6)
6)

6)
6)
6)
6)
6)
6)
5)
6)
6)
6)
6)
6)



b VIR 3 1
VALUES ]
MAX . S

ATF

5/19/73
S/ 10/73
5/ 15/73
S/ /73
3/100/773
5/1./73
3/ /73
S/05/773
3/ 10/73
5/15/773
v/ 1:/73
/10773

SPRING=SUMMER
ARF N
6 PER 2Hi,72 PER

M)

TIv=

H0N0=-0200
N200=0400
0400=0600
D630=0%0N
7800=10300
1000=1200
1200=-14002
1470=1400
1600=1500
1870=-2700
20NU=2200
22u0=2400

SATLY AVFRAGL =

(AV.3

“5/14/73
5/16/73
5/16/73
5/16/73
5/16/73
3/16/73
5/16/73
5/16/73
5/16/73
5/16/73
5/16/73
5/16/73

HF 24R VALUES

0000-0200
0200-0400
0400-0600
2600-3%00
N800-1000
1000=-1200
1200-1400
1400-1600
1600-1800
1800-2000
2000-2200
2200-2400

DATLY AVERAGE =
(AVG BF 2HR VALUES)

Ci1 AVERANE CANCENTRATI NG »UIG/M3
IF . SERVATIAONS IN PERISH
TAY
STATIAN
1A ? 3
1M from Stove Liv Rm 37 RM
SU6ne (&) 4612« ( 6) 7102 ( 5)
352%e { AY 139« ( 6)  352%e« ( 6)
3822« ( 5H) H4%3e (A 582% ( A)
G833 ( A) AP4Re ( A) ~n324s ( 5)
023« ( 6) 7646« (A 7608« ( ~)
7600« ( 6) 7223« (A} 7334 { A)
3163« (%) 4pn2e (AH) 47225 ( 5)
50373« ( 6) 168s ( A) 3357« ( 5)
199K ( A) 475 ( 6) 3587« ( 5)
C11%e (A “0N7e ( 6H) 2602« ( 5)
Db /e (A 2319« ( A) Y847 (A
3730 ( 5) £ 127« ( H) %43 ( H)
9650 T147 e D437
4106 ( 6) 3577« ( 6) 42b6e ( 5)
3461« ( 6) 300Re ( 5h) 3612« ( 6)
2703« ( 6) 2137« ( 6) 2627« ( 6)
2399. ( 6) 16R2« ( 6) 2015« ( %)
4358« ( 6) 3716« ( 6) 3225« ( 6)
5070 ( 6) 4731 ( 6) 4580+ ( 6)
2820e ( 6) 2631« ( b)) 2593« ( 6)
2198. ( 6) 1858« ( 6) 1670« ( 5)
4099« ( 6) P834« ( 6) 266As ( 6)
3373« ( 6) 2234« ( 6) 2236 ( 6)
2557« ( 6) P360e ( 6) 2557« ( 6)
2261« ( 6) 1887« ( 6) 2024 ( 6)
3284 P723 PR38%.
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4
JUTSIOE

4lcle |
4811«
2219« |
2909 (
5778« |
6016« (
2225
1886« (
9728 (
1070« |
5168 |
4560«

4028

2974
R744.
1986
1083
3158
4316
2405
1443
2327
1219
1807
1394

P N N N e e e e e e

2237«

5)
5)
o)
5)
£)
5)
5)
)
6)
)
&)
&)

©)
6)

6)
5)
6)
6)
5)

6)
6)
6)



H3UsE 1 SPRING=-SUMMER CB AVERAGE CONCENTRATISNS ,UG/M3
VALUES IN ( ) ARF NS« OF BUSERVATIANS IN PERIB)D
MAXe: 6 PER 2HR»72 PER DAY

STATIBN
JATE TIME 1A pad 3 4
M from Stove Liv Rm BD RM JUTSIDE
53/21/73 0000=-0200 4407« ( 5) 4135« ( 6) 4252« ( 6) 3531 (
3/21/73 0200=0400 3007« ( &) 4579« ( 6) 4618« ( 6) 3841 (
3/21/73 0400=-0600 4538« ( A) 4138« ( 6) 4032« ( 6) 3449. (
5/21/73 9600-0%00 4309« ( 6) 3076« ( 6) 2882« ( 6) 2338+ {
5/21/773  0800-1000 3210« ( %) 27085« ( 6) 2977« ( 6) 2210« |
5/21/73  1000-1200 3793« ( H) 3326 ( 6) 329 ( 5) 3060« (
5/21/73 1200=1400 1185« ( 6) 913« ( 6) 757« ( 6) 641« (
5/21/73  1400-1500 1002« ( A) 614 ( A) 497« ( A) 341« |
5/21/73 1600~-1800 1290+ ( 6) 1018« ( 6) 979« ( %) 746« |
5/21/73 18300~-2000 2514« ( 6) P125e¢ ( A) 2086 ( 6) 1931« {
3/21/73 2000-2200 h4b4e ( B) 3414e ( 6) 3272« ( 5) 207%9¢ (
5/21/73 ?2200-2400 1460« ( 6) 1421« ( 6) 1578« ( 6) 710« |
DAILY AVERAGE = 3072 P66 2602 2103
(AVG BF 2HR VALUES)
5/22/73 0000=0200 2407« ( 6) 2249« ( 6) 232%s ( 5) 1658« (
5/22/73 D200=0400 1737« ( 6) 1421« ( 6) 1539« ( 5) 947« |
5/22/73 0400=0600 1026« ( 6) 1231« ( 5) 1105« ( 6) 1066+ (
5/22/73 0600-0800 1066 ( /) 750« ( 6) 1026« ( 6) 1381« {
5/22/73 0800-1000 229 ( 6) 521« ( 5) 474« ( 3) 829« (
5/722/773  1000-1200 1223 { 4) 308« ( 6) 789 ( 5) 671« |
5/22/73 1200-1400 1302 ( 6) 1184« ( 5) 1065« ( 6) 987
5/22/73 1400=1600 1697+ ( 6) 1638« ( 3) 947« ( 6) 987+ (
3/22/73 1600-1800 1939« ( 6) 72he ( A) 276 ( 6) 316«
3/22/73  18C0=-2000 1105« ( 3) 434« ( A) 4346 ( 6) 4346 ¢
5/22/73  2000-2200 710« ( 5) 379« ( 5) 323« ( 6) 521 (
5/22/73 2200=2400 2210« ( 6) 2013« ( 6) 1834« ( 5) 1815« (
DAILY AVERAGE = 1404 1123 1017 968 e
(Avl BF 24R VALUES)
3/23/73  0000-0200 5038e ( 6) 5209 ( 6) 532%¢ ( A) 4105« (
3/23/73  0200=0400 5604 ( 5) B0OI1le ( 6) 5367 ( 6) 44206 (
3/23/73 0400-0600 4617« ( 6) 4183« ( 6) 4499« ( A) 3631e (
S5/23/73 0600~0800 3749¢ ( 6) 3039« ( A) 3039 ( 6) 2170« (
3/23/73  0800-1000 2210« ( 6) 1855« ( A) 1894¢ ( 6) 1933«
3/23/73 1000-1200 3775« ( 4) 3533« ( 4) 3121« ( &) 1778+ (
3/23/73  1200-1400 2259« ( 6) 1944 ( 6) 1673« { 6) 1049+ (
5/23/73 1400-1600 1649« ( 6) 1338« ( A) 1431+ ( 5) 898« (
5/23/73 1600-1800 3136 ( 6) 2119« ( 6) 2182« ( 6) 837« (
5/23/73 1800-2000 2195« ( 6) 2073« ( A) 2347« ( 6) 1434 |
5,/23/773 2000-220C0 1712« ( 6) 1243« ( 6) 16636 ( 6) 3456
5/23/73 2200-2400 1381« ( 6) 1258« ( 6) 1554« ( 6) 528+ (
CAILY AVERAGE = 3194 2747 P843e 1927

(Ava BF 2HR VALUES)
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6)
5)
6)
6)
6)
6)
&)
5)
6)
6)
&)
4)

6)
6)
6)
6)
6)
4)
6)
0)
6)
6)
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H o o 1

ATk

3/ 0w /73
/247773
5/ 4/73
y/ 2/ 73
3/ 0u/773
3/°4/73
/24 /73
37 24/73
5/ °4/73
S/20%/773
5/ 0=+ /73
S/24/73

SPRING=SUMER

IN () ARF

6 PER PHrL72 PER

TV

0000N=0.,00
J220=0400
N450=-2 0D
0600=0500
7800=-1:00
101350-1°00
1220=1400
1420-1+00
1600=-1>00
1890=-2000
2000=-2200
2270=2400

DATLY AVERAGL =

(Avy OF 2HK VALULS)
3/°%/73 00C0=0200
3/20/73  3200=0400
S5/25/73  9400-0600
5/23/73  06060=0500
3/»5/73 0 N800-1000
3o/ 73 1000-1200
3/25/73  1200-1400
3/25/73 1400-1400
v /2,773 1600=-1300
ss /730 1800=-2000
s/, 5/73  2000-2200
oo/ 773 2200<2400

C3 AVERANE CANCENTRATIANS » UG/
Yo SERVATIANS IN PERIO)H
LAY
STATIGN
1A ? 3
M from Stove Liv Rm 37 R
2201« ( #) P0NRe ( 5) PP26e |
33120« ( 6) PARKe ( A) 3242 |
3412« (4 3043« (A 32645« |
4ehdne (O A) 37220 ( H) 3R72e
4383« ( 6H) 4307« ( A) 4085 (
3484 ( A) PASPe (6 2758%s
1727« ( 6) 1529« ( A) 10356 (
13950 ( 5) 1776 ( 6) 1505 |
1452 ( A) 1124 ( 5) 1011« (
1751« ( A) 1406« ( 5) 1357« (
2639 ( 6) 16”8« ( 6) 1677« |
1425 ( 5) 1829« ( 4) 1973«
2774 REBRLY 2334
2602 ( 5H) P3DAe ( A) 2972.
3502« ( 6H) 3157« ( H) 3551« (
3009« ( 6) P688e ( A) 2910 (
3930 ( H) 3145« ( 6) 3170 (
1348¢ ( A) 1159« ( 5) 361« (
1383« ( 6) 1258« ( A) 1184+ (
2220« ( %) 187+« ( 4) 1813«
E R XX X &3 IR 2 EX ¥ J LR B N R
LR X & N 3 % % ¥ ¥ ¥ LE X RS
LR R R X X3 ¥* ¥ ¥ % ¥ * EE S X R X
L E £ X & 3 * % % % LE X RN &
LR B N X X 3 % % % ¥ % LEERE X
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M3

4)
£)

5
A)

4)
6)
5)
4)
&)
5)
)

5)
5)
6)
6)
5)
5)
4)

4
BJTLIVE

1718«
2347« |
2540«
2928. |
3049 |
1960« (
641 |
135le (
38« |
Bx8e (
B63e (
bobhe |

1656

C479e
25400
2318
2DUh e
567«
937
1813«
[T R
XKW N
EX RS 2
N KX R

Pl e e e

%* % 3% % ¥ *

)
£)
D)
5)
o)
£}
o)
5)
&)
£)
)

o)

6)
6)
%)
6)
5)
6)
4)



Appendix B-2

N02, NO and CO data for House No. 1 ~ Fall/Winter
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Hause -1

DATE

11/
11/
11/
11/
11/
11/
11/
11/
11/
11/
11/
11/

11/
11/
11/
11/
11/
11/
11/
11s
11/
11/
11/
11/

/773
~/73
~/73
/73
/73
/73
/73
&/73
/73
w/73
6/73
6/73

7/773
7/73
7/73
7/73
7/73
7/73
7773
7/73
7/73
7/73
7773
7/73

FALL=-WINTLR
VALUES IN ()
MAXe

ARE
6 PER

TIwE

J0C0=3200
D200+=0400
0400=0600
J600-0800
N800+-1002
1000=1200
1220-1400
1400-1600
16001500
1800+-2000
2000-22G0
22C0=2400

0002+=2200
02000400
N430=25600
D600=0800
w800=1000
1000-1200
1200=1400
1400-1600
1600-1400
1830=2000
2000=2200
2200«2400)

DATLY AVZRAGE =

(Av3 BF 24R VALUES)

11/
11/
11/
11/
11/
11/
11
117
11/
11/
11/
11/

=/73
~/73
/73
~/73
~/73
/73
2/73
2/73
</73
</73
~/73
%/73

H000=0200
200=0400
J240C=05600
3600«0300
J800+1000
1000~1200
1200+~1400
1400=-1600
16U0~1800
18CJ2=-2000
2000~2200
2200=2400

SAILY AVERAGE =

(Avi BF 24R VALUES)

2HR+ 72
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NI2 AVERAGE CONCENTRATIANS
3F OJSERVATIANS IN PERIBD
PELR DAY
STATION
1 1A 2
BveER STBAVE 1M FRAM STAVE L1v/
kkdkAikk EE 3 3 khkkdhik
L E R R XK ) L2 B R X % XX XX 2
LR R R X B3 LE A X E XS L EE R X X3
* % % %% ® * % % ¥ W ¥ % W % ¥ N
PR KRN NN
LR R X X X LR S X & X tE XN 2 B 4
LA R R X X3 L XN & X LEE X & X 3
LEE X X 83 * 3% % % H LR R E XX
3113 ( 3 2790 ( 3) P4343
208e2 ( 5) 14360 ( 6) 16445
57¢% (&) 4Pe& ( 5) 59.2 (
33e& (4 32e0 ( 4) 24eR
367 ( &) 3363 ( H) 240 (
36s ( 5) 34e8 (B 253 (
413 ( &) 357 { 6) 26¢>
402 ( A) e ( 6) 363 (
5603 ( 5) R?.U ( 6) 9303 (
46ed ( H) 478 ( 6A) 3245 (
21e3 ( 6) hreZ2 ( A) 277 (
373 ( 5) 3Je3 ( A) 41+5 (
194¢7 ( &) 1635 ( 6) 2073 (
713 ( /) 7267 ( &) 5947 (
21e¢3 ( 4) 430 ( 6) 65e2 |
Hled (1 6) 4% ( K) 63¢0 (
n7e2 3367 583
a20e ( 6) 430 ( 6) 5942 (
35'3 ( 5) 445e3 ( 6) 5403 (
22e% ( H) 4665 (R 367 |
%1e7 ( 6) R4eH ( A) 728
303 ( 5) 430 ( 6) 625 |
627 ( 5) 470 ( 4) 77¢% (
6les ( 6) RDe3 ( 6) 727 (
138¢3 ( 3) 1N%e3 ( 3) 1107
3077 ( 6) S47e3 (6 316¢2 (
109¢3 ( %) A7¢7 ( H) 11147
<27 { H) 653 ( 6H) 87«8 (
neel (%) 702 ( &) 8145 (
47'5 7708 9703

JG/13
4
SUTSIDE
Khkk Ak
-
X RR
XN
P~
e
-
T
ED)] 1297 (
5) 303
5) 178
4) 133 |
45) 167 «(
5) 1be2
5 130 (
5) 223 (
5) 2oes |
A) 2H5e 2 |
A) 28eyu (
5) 323 |(
5 615 (
5) 753 {
5) 47 e |
5) 429 |
3405
5) G4ey |
4) S2ben |
5) 64e) (
6) Taed (
4 453
5) Gses |
5) 415 (
3) 377 |
6) 101eo (
5) bhey |
5) B53e% |
5) 527 |
570

3)
2)
5)
“4)

5)
65)
o)
6)
o)
&)
&)
6)
&)
6)
5)

L)

5)
6)
6)
5)
5)
6)
5)
3)
o)
6)
£)
5)



HIUSE =1 FALL=WINTLR N32 AVFRAGE CANCENTRATISNS , UG/M3

VALUES IN () ARE N9e o#F 85SERVATIBNS IN PERISL

MAXe: 6 PER 2HRs,72 PER DAY
STATISN
OATE TIME 1 1A 2 4
BVER STOVE 1M FRAM STAVE (LIVy SUTSIDE

117 3773 7000-0200 31ed ( %) 4560 ( 6) 673 ( &) 36e¢3 ( 6)
117 3773 (0200-0400 4960 ( &, “3¢0 ( 6) 46¢3 ( %) 2le2 ( 3)
117 3773 5400-0600 327 ( 6) 41¢3 ( 6) 373 ( 6) c2s7 ( 6)
11/ 8/73 0600-0&00 590 ( 6) 505 ( 6) 50«3 ( 5) 377 ( 6)
11/ 9/73 0800-1000 H7e3 ( 6) 43¢0 { 6) 45,3 { 6) 30e¢2 ( 6)
11/ 9/73 1000=1200 (2 X2 XX T2 R R X ] [ X E R I Z XX YRS
117 3/73 1200-1400 25168 ( 4) R7e8 ( 5) 34e5 ( 4) 176 ( B)
117 9/73 1400-1600 36> ( %) 327 ( 6) 177 ( 5) 103 ( &)
117 3773 1600+-1R00 440 ( 5) 427 ( A) 213 ( 6) 23«2 ( %)
117 2/73 1800=2000 302 ( 6H) 3262 ( A) 253 ( &) 217 ( &)
117 9/73 2000=-2200 402 ( 5) 377 ( A) 177 ( %) 16e3 ( )
117 9/73 2200<2400 P2e8 ( B) PheH5 ( 6) 103 ( %) 150 ( 6)
11/710/73  L000=-0200 22«3 (7)) Pye0 (7)) 140 ( 79 12«0 ( 7))
11710773 0200-0400 2hel ( 6) 23«0 ( 6) 11.2 ( %) 153 ( 6)
11710773 o400-0600 182 ( 5) 230 (1 5) 108 ( o) 150 ( O)
11710773 06050-0%00 26e7 ( 6} 22¢8 ( 5} 153 ¢ %) 1560 ( %)
11710773 02800-1000 378 ( 6) 3%2¢3 ( 6) 127 ( %) 16¢3 ( %)
11710773 10C0=-1200 26e5 ( 6) 30«0 ( 6) 1540 ( 6) 16«3 ( O
11710773 1200=-1400 290 ( 6) 3%e2 ( 6) 177 ( %) 177 ( &)
11710773 1400=-1600 253 ( 6) P33 ( A) Je2 ( 6) 16¢3 ( 6)
11/710/73 16GC0=-1300 Che? ( 6) 27«7 ( 6) 163 ( &) 252 { 6)
11/10/73 1800-2000 33e5 ( 6) 32«7 ( 6) 242 ( &) 26e5 ( 6)
11719773 2000=2200 36¢5 ( 6) 378 ( 6) 2043 ( A) 24?2 ( b)
11/10/73  7200-2400 3060 ( 6) 31e3 ( 6) 252 ( 6) 31«3 { 6)
CATLY AVERAGF = 279 PCer 160 135

(AVG BF 24R VALUES)
11,11/73 0000-0200 33«0 ( 6) 2Re& ( 6H) 252 ( /) 28e% ( 6)
11711773 1203~3400 288 ( 5) 277 ( 6) 23«0 ( 5) 327 ( b)
11711773 7400-=2600 28«8 ( 6) 300 ( 5H) 302 ( K) 340 ( A)
1111773 0600=-0400 kel ( 6) 415 ( 6) 29«3 ( 5) 30«0 ( &)
11711/73  3800-10500 327 ( 5) 33e8 { 6) 240 ( 5) 27«7 ( 6)
11711773 1000-17200 552 ( 6) 3352 ( 6) 2442 ( 5) 163 ( o)
11711773 1200-1400 1457 ( 5) 346ehH (A 4440 ( 5) 108 ( 5)
11711773 1400-1600 342 ( 6) Ree? ( 6) 303 ( 4) 18e¢2 (o)
11711773 1600-1%00 1433 { 5) 14368 ( 6) 65.2 ( 5) 43¢5 { »)
11711773 1800=-2000 o26e3 ( 6) 56¢5H ( 6) 4135 ( 5) 465 ( ©)
11711773 2000-22C0 36e5 ( 6) 378 ( 6) 327 ( 5) 40e¢3 ( b))
11711773 72200-2400 3543 ( 6) 320U ( H) 33.3 ( 6) H6e3 ( 6)
DAILY AVERAGE = 61e7 477 33.5 32e1

(Ava 8F 2R VALULES)
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H3USE =1 FALL=WINTER NB2 AVERARGE CONCENTRATIANS , UG/M3

VALUES IN ( ) ARE NBe« 3F OBSERVATIAONS IN PERIBD

MAXe: 6 PER ?HR,72 PER DAY
STATIBN
DATE TIME 1 4
BVER STBVE 1M FRIBM STBVE LIV/ QUTSIDE

11712773 0000=-0200 39«2 ( 6) 36e7 (/) 35.3 ( 6) 527 |
11712773 0200=-0400 703 ( 6) 300 ( 6) 3440 ( 6) 367 |
Ti/12/773 0400-0600 390 ( 6) 327 ( 6) 32.7 ( 6) ble7 |
11712773 0600~0800 503 ( 6) 452 ( 6) 34.0 ( 6) b4 (
11712773 0800~1000 398 ( &) 395 ( &) 380 ( &) 49¢3 (
1712773 1000-1200 68«2 ( 5) 460 ( 5) 420 ( 5) 420 (
11712773 1200-1400 450 ( 6) 4é6e7 ( 6) 2843 ( 6) 38¢3 (
11/712/73 1400-1600 617 ( 6) 533 ( 6) 483 ( 6) 533 (
11712773 1600-1800 1153 ( 6) 1322 ( 6) 517 ( %) 902 (
11712773 1800~2C00 1688 ( 6) 1557 ( 6) 98¢5 ( 6) 11440 (
11/12/73 2000-2200 8835 ( 6) 83¢3 ( 6) 93+3 ( 6) 1252 (
11712773 2200-2400 600 ( 6) 617 ( 6) 7060 ( 6) 767 (
DAILY AVERAGE = 70e5 636 5045 637

{AVG BF 2HR VALUES)
11713773 0000-0200 73¢3 ( 6) 650 ( 6) 617 ( 6) 767 (
11713773 0200-0400 S6e7 ( 6) 600 ( 6) 5343 ( 6) 750 (
11713773 0400-0600 600 ( 6) 483 ( 6) 4843 ( 6) 650 (
11/13/73 0600-0800 65¢0 ( 6) 1053 ( 6) 617 ( 6) 650 (
11713773 0800+-1000 650 ( 6) 533 ( 6) 500 ( 6) 600 (
11713773 1000-1200 650 ( 6) 533 ( 6) 500 ( 6) 61e¢7 (
11713773 1200-1400 7040 ( 6) 61«7 ( 6) 500 ( 6) 717 (
11713773 1400-1600 86e¢7 ( 6) 65¢0 ( 6) 61e7 ( 6) 1088 (
11713773 1600-1800 1858 ( 6) 3382 ( 6) 2275 ( 6) 1577 (
11713773 1800-2000 1223 ( 6) 1573 ( 6) 139D ( 6) 1325 |
11713773 2000-2200 867 ( 6) 790 ( /) 717 ( 6) 900
11713773 2200-2400 767 ( 6) 650 ( 6) 6040 ( 6) 733 (
DAILY AVERAGE = Bhe 952 773 864

(AVG B8F 2HR VALUES)
11/14/73 0000-0200 68e¢3 ( 6) 500 ( 6) 5040 ( 6) 7040 (
11714773 0200-0400 7000 ( 6) 533 ( A) 500 ( 6) 7040 |
11/14/73 0400-0600 700 ( 6) 600 ( 6) 4843 ( 6) S58e3 |
11714773 0600-0800 B35 ( 6) 733 ( 6) 8le8 ( 6) 8le7 (
11714773 0800~1000 775 ( &) 625 ( &) 6063 ( 4) 675 (
11714773 1000-1200 580 ( 5) 400 ( 5) 400 ( 3) 4840 (
11/14/73 1200-1400 350 ( 6) 400 ( 6) 4040 ( 6) 3040 (
11714773 1400-1600 417 ( 6) 433 ( 6) 400 ( 6) 300 ¢
11714773 1600-1800 583 ( 6) 600 ( 6) 5040 ( 6) 600 (
11714773 1800=-2000 650 ( 6) 600 ( 6) 58¢3 ( 6) 6U«0 (
11714773 2000=-2200 56¢7 ( 6) 52¢0 ( 6) 4843 ( 6) 667 (
11714773 2200-2400 64¢) ( 3) 483 ( .6) 417 ( 6) 517 «(
CAILY AVERAGE = 623 534 5047 578

(AVL BF 2HMR VALUES)
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6)
6)
6)
6)
4)
5)
6)
6)
6)
6)
6)
6)

6)
6)
6)
6)
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5)
6)
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6)
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VALUES IN ( ) ARE NSBe 3F BBSERVATISNS IN PERISD

MAXe: 6 PER 2HR,72 PER DAY
STATION
DATE TIME 1 1A 3 4
BVER STBVE 1M FROM STAVE /BD RM BJTSIDE

11/15/73 0000=-0200 61e7 ( 6) 533 ( 6) 45.0 ( 6) 5%e3 ¢
11/15/73 0200-0400 81e7 ( 6) 583 ( 6) 45.0 ( 6) 870 (
11/15/73 (0400~0600 600 ( 6) 550 ( 6) 4147 ¢ 6) 517 (
11/15/73 0600-0800 86eR ( 6 TTe0 ( 6) 78.35 ( 6) 600 (
11/15/73 0800~-1000 1142 ( 6) 733 ( 6) 65.0 ( 5) 750 (
11/15/73 1000~-1200 370 ( 6) 583 ( 6) 5147 ( 6) 600 (
11/15/73 1200-1400 800 ( 6) 630 ( 6) 65.0 ( 6) 650 (
11/15/73 1400-1600 104e4 ( 5) 7440 ( 5) 800 ( 35) 10606 (
11/15/73 1600=1800 850 ( 5) 700 ( 6) 7343 ( 5) B83e3 (
11/15/73 1800-2000 350 ( 6) 66e7 ( 6) 752 ( 6) 7040 (
11/15/73 2000=2200 91e7 ( 6) 60e0 ( 6) 517 ( 6) 567 {
11/1%/73 2200=2400 650 ( 6) 533 ( A) 4147 ( 6) 533 (
DAILY AVERAGE = Kol 645 59.3 69+ 3

(AVG B8F 2HR VALUES)
11/16/73 0000-0200 717 ( 6) 583 ( 6) 46.7 ( 6) 600 (
11/16/73 0200-0400 750 ( 6) 60e0 ( 6) 500 ( 6) 617 (
11/16/73  0400=0600 58¢3 ( 6) 517 ( 6) 4040 ( 6) 600 (
11/16/73 (0600-0800 302 ( 6) 787 ( 6) 4343 ( 6) 567 (
11/16/73 0800-1000 850 ( 6) 633 ( 6) 40,0 ( 6) 383 (
11/14/73 1000=1200 4607 ( 6) Lte7 ( 6) 400 ( 6) 350 (
11/16/73 1200=1400 483 ( 6) 467 ( 6) 4040 ( 6) 233 (
11/16/73 1400~-1600 467 ( 3) 400 ( 3) 33.3 ( 3) 2000
11/16/73 1600=1800 80e2 ( 5) 1020 ( 6) 58¢3 ( 6) 233 (
11/16/73 1800-2000 500 ( 6) 550 ( 6) 43.3 ( 6) 200 (
11716/73 2000-2200 600 ( 6) 51e¢7 ( 6) 43.3 ( 6) 1500
11/16/73 2200-2400 400 ( 6) 41¢7 ( 6) 3647 ( 6) 217 (
DAILY AVERAGE = 62e7 52340 4249 362

(AVG BF 2HR VALUES)
11/17/73 (0000-0200 38¢3 ( 5) 470 ( 6) 283 ( 5) 150 (
11/17/73 0200-0400 417 ( 6) 43¢0 ( 6) 23e3 ( 6) 1607 (
11/717/73 0400-0600 367 ( 5) 400 ( &) 20.0 ( 6) 100
11/17/73 0600=0800 350 ( 6) 56¢8 ( 6) 233 ( 6) 167 (
11717773 0800-1000 500 ( 6) 4540 ( 6) 23.3 ( %) 1500 (
11717773 1000-1200 317 ( 6) 835 ( 6) 283 ( %) 120
11717773 1200-1400 45¢0 ( 6) 4040 ( 6) 40.0 ( &) 150 (
11/17/73 1400-1500 433 ( 6) 35e7 ( 6) 233 ( 6) 167 (
11/17/73 1600~-1800 4772 { 6) 24542 ( 6) 650 ( 5) 200 (
11/17/73 1800=2000 56¢7 ( 6) 483 ( 6) 3843 ( %) 317 (
11717773 2000-2200 852 ( 6) 500 ( 6) 300 ( 6) 250 (
11/17/73 2200=2400 583 ( 6) 533 ( 6) 35.0 ( K) 233 (
DAILY AVERAGE = R4 eI 6540 315 183

(AVS

8F 2HR VALUES)
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6)
6)
6)
6)

6)
5)
3)
6)
6)
6)
6)

5)
6)
6)
&)
5)
6)
5)
3)
6)
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5)
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RMIUSF  ~1 FALL=-WINTLR NB2 AVERAGET CANCFNTRATIANS , UG/M3

VALUES IN () ARE NYe 3F 3BSERVATIAONS [N PFRIB)

MAXe: 6 PER 2HRs72 PLR OAY
STATI8N
DATE TIMC 1 1A 3 4
AVER STHBVE 1M FRAM STHVE /30 RM 9JTSIVE

1171%/73 00C0-0200 601 ( 6) 523 ( 6) 45,0 ( 5) 2oe’7 ( &)
11/713/73 0200-23400 567 ( 5) 43¢3 ( 6) 33.3 ( 5) 233 ( 6)
117138773 5400=0600 467 ( 6) 43.3 ( 6) 30,0 ( 56} 20«0 ( 6)
11714773 2600-0800 500 ( 6) 433 ( 6) 26¢7 ( 6) 2000 { 6)
11713773 92800-1200 38¢3 ( 6) 11353 ( 6) 4343 ( 6) 18¢3 ( 6)
11/15/73 10C0-1200 267 ( 6) 4243 ( A) 33.3 ( %) 153 ( 5)
11712773 1200-1400 617 ( 6) 6%e5 ( 6) 3540 ( 6) 21«7 ( 6}
11/1%/73 14020-1500 +8¢3 ( 5) Re2 ( 6) 3667 ( 5) 267 ( 6)
11/71%/73 1600-1300 R6e% ( 6) 62¢C ( 6) 41.7 ( 6) 383 ( 6)
11715773 1800=-2000 717 ( 6) 430 ( 6) 383 ( 5) 43¢0 ( 6)
11/71%/73 2000=-2200 x8en ( 5) 567 ( 6) 36.7 ( 6) 43¢3 ( 6)
11/13/73 P2200=2400 X8e3 ( 6) 4242 ( H) 38.3 ( 6) 400 ( 5)
DAILY AVERAGE = 672 6)e5 3665 283

(AVL 8F 24R VALUES)
11/713/73 0000=0200 633 ( 6) 520 ( 6) 3647 ( %) 43¢3 ( 6)
11/19/73 2200=0400 6£3e3 () 550 ( 6) 3540 ( b) 6le7 ( 6)
11/19/73 0420=0600 68¢3 ( A) 4340 ( B) 303 ( A) 433 { 5)
11713773 1600=0800 6560 ( K 8%2 ( 5) 4040 ( 5) 433 ( 6)
11719773 2800-10GH 65«0 ( 2) 5350 ( ?) 40,0 ( 20 35e0 ( Z)
11713773 1000-1200 7063 ( 6) 33«0 ( 5) 40.0 ( %) 417 ( %)
11/719/73 1200-1400 600 ( 3) 5467 ( 3) 4040 ( 3) 400 ( 3)
11/19/73 14C0~1600 3784 ( D) 2Re2 ( B) 30.4 ( 3) 250 ( )
11/13/73 1600-1300 3193 ( A) 30F«8 ( 6) 15247 ( &) £33 ( 5)
11719773 1800-2000 ROe¢5 ( 6) 7060 ( 6} 86.7 ( 6) 367 ( %)
11/719/73 2000=22C0 1073 ( 8) 61e7 ( 6) 41.7 ( 5) 43¢3 ( 6)
11719773 2200=2400 %18 ( 6) 547 ( 6) 38.3 ( &) 46¢7 {( b®)
CAILY AVERAGE = 218> 11%46 53e4 439

(AVS AF 2HR VALUES)
11720773 25000=0200 172¢% ( &) 37+0 ( 6) 74«7 ( 6) 715 ( 6)
11720773 2200«04C0 1072 ( 5) 45¢7 ( 6) 1.7 %) 300 ( b)
11720773 0400=-0600 583 ( 6) 417 ( 6) ”5e«0 ( 5) 33«3 ( 6)
11720773 0600=0%800 63e3 ( 6) 4340 ( 6) 31.7 ( 6) B3e7 ( 6)
11725773 (800-1000 1377 ( %) 12%e7 ( 6) 6183 ( %) 53¢3 ( 6)
11726773 1000=-1200 76¢7 ( %) RRe3 ( 6) 400 ( 6) 43e¢3 ( %)
11722773 1200-14C0O 1037 ( 6) bhe7 ( 6) 43.3 ( %) 333 ( 5)
11725773 1400-1600 783 ( %) 670 ( 6) 38.3 ( 6) 43¢3 ( 6)
11720/73 1600-1300 341.3 ( 5) 3047 ( A) 123.8 ( 5) 51.7 ¢ 6)
11/20/73 1800-2000 2J2e7 ( 6) 14347 ( 6) 165.8 ( &) 78,5 ( 6)
11/20/73 2000-2200 118e% ( 6) 6547 ( 6) 743.8 ( 5) 59,0 ( &)
11720773 2200-2400 1523 ( 6) 91e8 ( 6) 71.8 ( %) 58e¢3 ( b)
JAILY AVERAGE = 1394 93 8 49.53 745

(AVG 8F

2HR VALUES)
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H3USE =1
VALUES I
MAX et

DATE

11721773
11721773
11/21/73
11/21/73
11721773
11721773
11721773
11721773
11/21/73
11721773
11721773
11/21/73

FALL-WINTER N82 AVERAGE CONCENTRATIANS , YG/M3

N () ARE NfBie JF O93SERVATIANS IN PERIABD
6 PER 2HR,72 PER DAY
STATIBN
TIME 1 1A 3 4
BVER STBVEZ 1M FRAM STBVE /BD RM QUTSIDE

0000-0200 1170 ( 5) 6040 ( 6) 43.3 ( 6) 633 (
0200-0400 125> ¢ 6) 1344 ( ¢y 8L.8 ( ¢y 5.7
0400=0600 1625 ( 6y 111.8 ( 6y  55.0 (&)  52.8 ¢
0600=0800 113.8 ( 6) 137.2 (6) 60.0 ( 2)  35.0 ¢
0800-1000 138¢3 ( 6) 902 ( 6) 602 ( %) 767 (
1000-1200 1270 ( 3) 500 ( 3) 303 { ) 837 (
1200~-1400 L XE RS R * %W LXT RS2 2 X2 2]
1400=-1600 L2 X2 R * M KX * LT RS R L2 2222
1600-1800 R ¥ 3% % I % % LEX RS S L2 XX XX}
1800-2000 I EE LR * %% [T XS 2 % % % % %
2000=2200 L2 22 X3 [T XX 28 3 L Z 2R R I 2R L EZ
2200-2400 L EX R 2R %33 % % I * %% L E XX 222
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6)

6)
6)
&)
3)



Hyuse -1
VALUES
MAXe

DATE

7/73
7/73
7/73
7/73
7/73
7/73
7/73
7/73
7/73
7/73
7/73
7/73

11/
11/
11/
117/
11/
11/
11/
11/
11/
11/
11/
11/

FALL=WINTER

IN () ARE

TIvE

0060-0200
0200=0400
5400-0600
J600=-0800
08G0=1000
1000-1200
1200-1400
1400~1600
1600-1300
1800~2000
2000-2200
2200=2400

OAILY AVERAGE =

(AVG 8F 24R VALUES)

/73
/73
»/73
%/73
®/73
R/73
&/73
/73
/73
~/73
/73
2/73

11s
117
11/
11/
11/
117
117/
11/
11/
11/
11/
11/

0000=0200
2200-0400
J400-0600
D600=-0500
0800-1007
10C0~-1200
1200-1400
1400~-1600
1600-1300
18C0=2000
2000~-2200
P200=-2400

CaILY AVERAGL =

(AVvs OF P~4R VALUES)

NtYe

NG

1

gveR 53TBVE 1M FRBM

29D
2643
293
296
1230
318
347
6H5e
324
160
110
129

Ct

N U o

AY]

91 ec

1ube
107
1obe
274
P44
O)b e
1260
206
4300
26T
1793
1545

WO OO v

2065

P N T T e T e T T T

AVERAGZ
9F BRSERIVATIANS
! 6 PER 2HR,72 PeR DAY

6)
3)
5)
3)
2)
6)
5)
6)
5)
5)
&)
5)

A)
6)
5)
6)
5)
)
5)
3)
6)
A)
6)
6)

270
213
233
25«8
83¢5
23e2
13«8
375
2128
17450
1135

13045

731

1030
1072
1508
PhleR
375
1153
1265
160e7
4168
2218
13243
1537

1909
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STATIBN

CAONCENTRATIANS
IN PERIBD

STAVE L1Iv/

( A) 1548
( 4) 18.3
« %) 19.2
« 5) 208
( 2) 21845
{ 6) 2567
( 6) 19.2
( 6) 277
{ 6) 245.?2
{ 6) 99,7
( 6) 79.7
{ 5) 89.0

732
«( 5) 740
{ 6) 927
( 6) 15645
( 6) 252.3
( 6) 21347
( 4) 1745
( 6) 103.?
( 3) 140.7
« 5) 338.2
( 6) 16142
( A) 118.0
( A) 9440

1593

P N e e e S

’

RM

UG/"3
4

BUTSIDE
6) 9¢2 ( 6)
3) 8e3 ( 3)
£ Be0 ( 3)
5) 110 ( O)
2) 225 ( z)
5) 13¢3 ( 6)
5) 100 ( »)
6) 165 ( 6)
6) 26¢3 ( 5)
5) 53¢2 ( 6)
5) 317 ( 6)
6) H5le3 ( 6)

213
4) 483 ( 5H)
5) 10372 ( 6)
AY 216e> ( 6)
5} 2720 ( 5
6) 13605 ( 6)
2) 59e0 ( 2)
5) 52¢5 ( %)
3) 42¢7 ( 3)
5) 342 ( 6)
6) 43¢0 ( 6)
5) 417 ( 6)
) 272 ( b)

902



Hiust =1 FALL=WINTER
VALUES IN ( ) ARE NG

NO AVERAGE CBNCENTRATIINS
3F BuUSERVATIANS IN PFERIBD

MAXe: 6 PER 2HR»72 PR UAY
STATISBN
DATE TIMF 1 1A 2
BveR STHBVE 1M FR/BM STBVE L1V

117 9/73 9000=-0200 104e% ( 6) 1000 ( 6) 7773
117 9773 02C0=-0400 7643 ( 6) 737 ( 6) 5448
117 9773 04000600 318 ( 6, .27 6) 240
117 9773 0600=-2800 23+8 ( 5) 130 ¢ 5) 258
117 9/73 08C0-1C00 29«5 { 6) 138 ( 5) P2eR
11/ 9/73 1000-1200 R R % NN -
11/ 2/73 1200-1400 2613 ( 4) 1038 ( 5) 2668
117 @773 1400-1600 R28e7 ( 6) 277 ( 6) 9.2
117 9773 1600=-1800 6he7 { 6) 432 ( 6) 1540
117 2/73 1800=2000 28¢5 ( 5) 3068 ( 6) 1462
117 5/73 2000=2200 280 ( 6) 238 ( 6) 100
11/ 3/73 2200-2400 150 ( 6) 133 ( 6) Fe2
11710773 0000-0200 17«1 ( 7) 15«0 ¢ 7) 10420
11710773 0200-0400 150 ( 6) 150 ( 6) 1060
11/710/73 D400=-0600 150 ( D) 140 ( 5) 1040
11/10/73 0600-0800 2led ( 5A) 1Ae¢H ( 6) 1040
11/10/73 0800=-1000 337 ( 6) Phe?2 ( 6) 1245
11/710/73 10C0=-1200 20e5 ( 6) 132 ( 6) 13.3
11710773 1200-1400 1903 ( 6) 207 ( 6) 12.5
11710773 1400-16G0 153 ( 6) 130 ( 6) 117
11712773 1600-1800 2068 ( 6) 175 ( 6) 102
11710773 1800-2000 208 ( 6) Pl1e7 ( 6) 1243
11/10/73 2000-2200 237 ( 6) P95 ( 6) 133
11719773 2200=2400 307 ( %) 323 ( 6) 1548
DAILY AVERAGE = 21e2 202 118

(AVGL BF 24R VALUES)
11711773 00C0=-0200 30«8 ( 6) 30e7 ( 6) 167
11711773 0200-0400 3440 ( 6) 3440 ( 6) 232
11/711/73 (0400-0600 3led ( 6) 307 ( 6) 19.2
11/11/73 0600=-0800 51e3 ( 6) B4s7 ( 6) 19.2
11711773 0800-1000 638 ( 6) 573 ( 6) 270
11711773 1000-1200 655 ( 6) 50¢7 ( 6) 223
11/11/73 1200-1400 2ek ( 5) 9Re& ( 6) 3543
11711773 1400-1600 1763 ( A) 1733 ( 6) 5143
11711773 1600~1800 4233 ( 6) 4602 ( 5) 14042
11711773 1800~2000 2203 ( 6) P37e3 ( 6) 99,0
11711773 2000=~-2200 1303 ( 6) 1352 ( 6) 102.2
11/711/73 2200-2400 1810 ( 6) 1917 ( 5) 164>
DAILY AVERAGE = 1260 12948 600

(AVL

BF 24R VALUES)

P N I S e e e P N N N BN

P I el e e e e e N T PN

» UG/M3
4
RM JUTSIDE
6) 175 |
6) Ded |
65) 6e3 (
) 6eJ (
3) 117 «
»* P
4) 1760 «(
5) Be3 |
3) se3
5) e {
65) 12¢5 |
4) Be3 |
7) 107
5) 100 «
5) 10D (
6) 117
6) 150
5) 150 (
6) 173 (
6) 153 |
6) 125 (
5) 150
5) 167 (
6) 200 (
133
6) 18e¢3 (
6) 27«3 «(
6) 153 (
6) 2len |
6) 230 |
6) 1667 (
5) 167 «
5) 20e¢7 |
5) 247 |
6) 457 (
6) 10067 (
6) 22De2 |
463

6)
3)
4)
o)

3)

5)
o)
6)
6)
6)
6)

7)
5)

o)
&)
6)
6)
5)
6)
£)
6)
&)
&)

£)
6)
6)
6)
6)
5)
6)
6)
5)
6)
6)
6)



HYUSF =1 FALL=WINTER NB AVERAGE CBNCENTRATISZNS , UG/M3

VOLUES IN () ARE N9e 3F 3BSERVATIANS IN PERIBD

MAXe: 6 PER P2HKRs»72 PER DAY
STATIBN
NATE TIME 1 1A 2 4
BVER STBVE 1M FRBM STOVE L1V RM 8JTSIDE

11/12/73 0000~=0200 1877 ( 6) 1917 ( 6) 1598 ( 6) 1442 (
11/12/73 0200=0400 1605 ( 6) 1588 ( 6) 131¢2 ( 6) 1080 (
11/12/73 0400-0600 1388 ( 6) 1412 ( 6) 1163 ( 6) 1287 {
11/12/73 0600--0800 1672 ( 6) 1622 ( 6) 1372 ( 6) 1bbe2 (
11/12/73 0800-1000 2063 ( 4) 1535 ( 4) 19063 ( 4) 22060 (
11/12/73 10001200 1773 ( 5) 176¢8 ( 5) 12066 ( 5) 35e4 (
11/12/73 1200-1400 873 ( 6) 1017 ( 6) 633 ( 6) 282 |
11/12/73 1400-1600 5235 ( 6) 57¢& ( 6) 29.5 ( 5) 32+8 |
11/12/73 1600-1800 1743 ( 6) P3%e3 ( 6) 104+0 ( 6) 1280 (
11/12/73 1800-2000 3757 ( 6) 386e7 ( 6) 18848 ( 5) 1180 (
11/12/73 2000-2200 2613 ( 6) 2830 ( A) 169.0 ( 6) 1343 ¢
11/12/73 2200-2400 213¢0 ( 6) 2250 ( 6) 13142 ( 6) 1247 (
DAILY AVERAGE = 1835 1904 12844 1122

(AVG B8F 2HR VALUES)
11/13/73 0000=-0200 168¢0 ( 6) 1800 ( 6) 11447 ( 6) 94e0 (
11/13/73 0200~0400 13656 ( 5) 1428 ( 5) 92.8 ( 6) 7303 |
11/13/73 0400=-0600 1215 ( 6) 1237 ( 6) 88e3 ( 6) 7365 {
11/13/73 0600-0800 188¢8 ( 6) 1420 ( 6) 1037 ( 6) 1038 (
11/13/73 0800-1000 1328 ( 6) 1572 ( 6) 11443 ( 6) 86e3 (
11/13/73 10001200 1233 ( 6) 1260 ( 5) 88+5 ( 6) 700 (
11/13/73 1200-1400 1143 ( 6) 12063 ( 6) 87.2 ( 6) 8&e3
11/13/73 1400-1600 13435 ( 6) 14443 ( 6) 1127 ( 5) 1037 |
11/13/73 16001800 3757 ( 6) 54842 ( 6) 2773 ( 6) 1660 (
11/13/73 1800=2000 3375 ( 6) 4238 ( 6) 243¢7 ( 6) 1375 ¢
11/13/73 2000-2200 2655 ( 6) 296¢2 ( 5) 19445 ( 6) 1237 (
11/13/73 2200-2400 20505 ( 6) 21Re5 ( 6) 16347 ( 6) 78¢5
CAILY AVERAGF = 2154 21R6 14042 99.9

(AVa B8F 2HR VALUES)
11/14/73 0000-0200 13667 ( 6) 1442 ( 6) 10568 ( 6) 4347
11/14/73 0200=0400 103¢7 ( 6) 1113 ( 6) 668 ( 6) 590 (
11/14/73 0400-0600 852 ( 6) 91e7 ( 6) 512 ( 6) 305 (
11/14/73 0600-0800 1170 ( 6) 12748 ( 6) 86e3 ( 6) 722
11/14/73 0800=1000 1265 ( 4) 1378 ( 4) 10143 ( 4) 705
11/14/73 1000-1200 1072 ( 5) 104e¢6 ( 5) 102+0 ( 5) 3564 (
11/14/73 1200-1400 680 ( 6) 645 ( 6) 56¢8 ( 6) 175 (
11/14/73 1400-1600 2540 ( 6) 2340 ( 6) 20.8 ( 6) 110 (
11/14/73 1600-1800 bhe2 ( 6) 588 ( 6) 623 ( 6) 360 (
11/14/73 1800=2000 132¢2 ( 6) 13%7 ( 6) 92.8 ( 6) 28¢5
11/14/73 P000-2200 1310 ( 6) 1418 ( 6) 1170 ( 6) 129¢0 (
11/14/73 2200-2400 208¢3 ( 6) 20%e5 ( 6) 18848 ( 6) 1782 (
DAILY AVERAGE = 1088 1127 87¢7 5943

(AVG BF 2HR VALUES)
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6)
6)
6)
6)
4)
3)
6)
6)
6)
6)
6)
6)

6)
6)
6)
6)
6)
6)

6)
6)
6)
6)
6)

5)
6)
6)
6)
4)
2)
6)
6)
6)
6)
5)

6)



&)
5)
6)
6)
6)
6)
6)
5)
o)
6)
6)
6)

5)
5)
5)
5)
6)
o)
6)
3)
6)
5)
6)
6)

5)

6)
6)
5)
&)
5)
6)
6)
6)
5)
5)

RrIULL =L FALL=WINTER NU AVERAGE CBNCENTRATIANS » Uursas

VALUES IN ( ) ARFE N%e 3F B83SERVATIANS IN PERIBD

MAXe: 6 PER 2HR,»72 PER DAY
STATIBN
OATE TIME 1 1A 2 4
BVER 5THVE 1M FRBM STAVE LIV RM 3UTSIDE

11715773 0000-0200 2067 ( 6) 2038 ( 6) 19545 ( 6) 1627 (
11/715/73 0200-0400 1933 ( 6) 193¢0 ( 6) 1637 ( 6) 1420 (
11/15/73 0400-0600 2033 ( 6) 7N1e2 ( 6) 1833 ( 6) 1780 |
11715773 (0600-0800 2163 ( 6) 2208 ( 6) 18443 ( 5) 1803 (
11715773 0800~1000 2075 ( 6) 2163 ( 6) 16347 ( 6) 1713 (
11715/73 1000-1200 1757 ( 6) 1813 ( 6) 1117 ( 6) 1038 (
11715773 1200-1400 852 ( 6) 918 ( 6) 757 ( 5) 600 (
11715773 1400-1600 710 ( 3) 57¢6 ( 5) 524 ( 3) 3256 (
11715773 1600~18G0 4¢3 ( 6) 638 ( 6) 522 ( 6) 36e2
11715773 1800-2000 947 ( 6) 738 ( 6) 58¢8 ( 6) 477 (
11715773 2000-2200 722 ( 6) 7040 ( 6) 425 ( 6) 332 (
11715773 2200-2400 7940 ( 6) 580 ( 6) 60e2 ( 6) 293 (
DAILY AVERAGE = 14047 13840 1120 985

(AVG BF 2HR VALUES)
11/16/73 0000-02C0O 59¢0 ( 6) 73¢3 ( 6) 31ed ( 6) 130 «
11/16/73 0200-0400 378 ( 6) 7T4e5 ( 6) 425 ( %) 26+0 (
11/16/73 0400-0600 777 ( 5) RRe5 ( 6) 647 ( 6) 447 |
11/16/73 0600-0800 1223 ( 5) 1440 ( 6) 733 ( 6) 370 (
11716773 0800~1000 897 ( 6) 1062 ( 6) 1003 ( 6) 175
11/715/73 1000-17200 66ed ( 5) 730 ( 6) 778 ( 6) 2o5e¢3 |
11716773 1200-1400 545 ( 6) 430 ( 6) 5163 ( 6) 165 (
11716773 1400-1600 30«7 ( 3) 260 ( 3) 240 ( 3) 130 «
11716773 1600-1800 33«0 ( 5) 9%e5 ( 6) 53.7 ( 6) 152 «
11/716/73 1800-2000 657 ( 6) 76e¢7 ( 6) 7643 ( 6) 130 «
11716773 2000=-2200 392 ( &) 33.0 ( 6) 415 ( 6) 21e¢8 (
11/16/73 2200-2400 31«7 ( 6) 252 ( 6) 175 ( 6) 175 «
DAILY AVERAGE = 656 734 5445 217

(Avi BF 2HR VALUES)
11717773 0000=0200 282 ( 6) 242 ( 6) 13.0 ( %) 130 «
11717773 03200-0400 28¢3 ( 6) 250 ( 6) 13.0 ( 6&) 100 «
11/17/73 0400-0600 283 ( 6) 250 ( 6) 130 ( 5) 100 (
11717773 0600-C300 33«0 ( 6) 675 ( 6) 142 ( 5) 1240 (
11717773 0800-1000 392 ( 6) 392 ( 6) 26¢2 ( 6) 185
11/17/73 1000-1200 413 ( 6) 722 ( 6) 250 ( 6) 14¢2 (
11717773 1200-1400 350 ( 6) 252 ( 6) 1643 ( 6) 142 (
11717773 1400-1600 2hel ( 6) 165 ( 6) 123 ¢ 8) 110 (
11717773 1600-1800 3778 ( 6) 3515 ( 6) 1212 ( 6) 293 (
11717773 1800~2000 343 ( 6) 1033 ( 6) 1168 ( 5) 137 (
11717773 2000-2200 712 ( 6) 4¢3 ( 6) 79.8 ( 6) 175 (
11717773 2200=2400 5353 ( 6) 7233 ( 6) 678 ( 6) 163 (
DAILY AVERAGE = 703 752 43.2 154

(AVGL BF 24R VALUES)
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HIUSE =1 FALL-WINTER NB AVERAGE CONCFNTRATISINS , UG/M3

VALUES IN () AKE N&e 3F 93SERVATISNS IN PERIS)

MAXe: 6 PER PHRs,72 PCLR DAY
STATISN
DATE TIME 1 2 4
AVER STBVE 1M FRAM STAyE 3N RM 8JTSIDE

11/12/73 0000=0200 382 ( 6) 4142 ( 6) 3247 ( %) 130 ( 6)
11/18/73  )200-04C0 327 ( 6) Phe2 ( K) 1663 ( 6) 14¢2 ( 6)
11/1%8/73  0400-0600 328 ( %) P3e8 ( 6) 13.0 ( 6) 1360 ( 6)
11/13/73  2600=0800 3067 ( &) PPe8 ( &) 13.0 ( 6) 1360 ( 6)
11/18/73 1800-1000 131e3 ( 6) 14140 ( 6) 49.3 ( 6) 163 ( ©)
11/18/73 10C0=1200 4508 ( 6) 3%.0 ( 6) 250 ( %) 13¢0 ( 6)
11/14/73 1200-1400 348 ( 6) 43¢5 ( 6) 33.8 ( %) 153 ( 6)
11/18/73  1400=1600 43e3 ( 6) 817 ( &) 33.7 ( &) 130 ( 6)
11/18/73 1600=1800 363 ( 6) 733 ( %) 6848 ( %) 2oe2 ( B)
11/1%/73 1800-2000 s0e3 ( 6) R2e2 ( 6) 8242 ( 5) 57¢) ( 6)
11/18/73  2000-2200 1403 ( 6) 1125 ( 6) 99435 ( %) 33¢8 ( 6)
11/15/73 2200-2400 %53 ( 6) 8247 ( A) 87.7 ( 6) 272 ( 6)
CAILY AVERAGF = 6502 blhe7 46¢2 21e?

(AV3 8F 24R VALUES)
11/13/73 1000-0200 78e% ( 4) R2e? ( &) 79¢0 ( 4) 37¢0 ( o)
11719/73 0200-=0400 973 ( 6) A3.0 ( 6) R5¢3 ( 5) 103e5 ( 6)
11/19/73  0400-0600 1265 ( 6) 1268 ( 6) 114e7 ( 6) 9540 ( 6)
11/19/73 0600=0800 12960 ( 6) 150e¢7 ( 6) 119¢2 ( 6) 71e2 ( 6)
11/19/73 2800-1000 1473 ( P) 1475 ( P) 1310 ( ?) 7243 ( Q)
11/19/73 1000-1200 1U3e8 ( 6) 93.0 ( 6) 1.8 ( 6) S4e3 ( 6)
11/12/73 1200-1400 7607 ( 3) 637 ( 3) 65¢7 ( 3) 41¢7 ( 3)
11/13/73 1400-1600 770e6 ( 5) 604e2 ( 5) 169¢0 ( 5) 132 ( 5)
11/139/73  1600=1800 7732 ( A) 4932 ( H) 392¢D ( 5) 490 ( 6)
11/19/73  1800-2000 1813 ( 6) 20160 ( 6) 24043 ( 6) 197 ( 6)
11/19/73  2000-2200 1290 ( 6) 1377 ( 6) 140e% ( 6) 64e¢3 ( 5)
11/19/73 2200=2400 12262 ( 6) 147¢3 ( &) 13847 ( 6) 1018 ( 5)
DAILY AVERAGE = 22800 19449 14743 6043

(Av3 BF 24R VALUES)
11/20/73  0000-0200 1508 ( 4) Q7.2 ( 6) 96¢0 ( &) 5960 ( ©)
11/20/73 N200=0400 1137 ( %) 1115 ( 6) 1072 ( 6) 26e? ( 3)
11720773 5400=-06C0 322 ( 6) 7063 ( 6) 723 ( 6) 19¢7 ( 6)
11/20/73 0600=2800 108e¢2 ( 6) 9945 ( K) 7647 ( 6) 170> ( 6)
11/20/73 0800-1000 P33e8 ( A) 2995 ( 6) 20068 ( &) 1072 ( 6)
11723773 1000-120G9 1648 ( 6) 150e7 ( A) 16342 ( 6) bse2 ( 6)
11/20/73 1200=1400 1213 ( 6) 9%¢5 ( 6) 109.2 ( 5) 207 ( 6)
11/20/73  1400~1600 810 ( 6) 592 ( 6) 79.0 ( 6) 20es ( 6)
11/20/73 1600-1300 3517 ( A) #5ReB ( 6) 21148 ( 6) 27643 ( 6)
11/20/73 1800-2000 45200 ( 6) 47468 ( H) 44647 ( 6) 4925 ( 6)
11/20/73 20C0=-2200 3063 ( 6) 491e3 ( &) 48640 ( 6) 352347 ( b6)
11/20/73  2200=2400 4522 ( 6) 48Je7 ( A) 45847 ( 5) 2818 ( 6)
OAILY AVERAGE = 23443 4140 20945 1710

(AVG BF 2HR VALUES)
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[nIS IV =1

VALUES I
MAXe :

DATE

11721773
11721773
11/21/73
11721773
11721773
11721773
11721773
11721773
11/21/73
11721773
11721773
11721773

FALL=WINIER
ARE NS

NCO()

NU

6 PER 2HR,72 PER DAY

TImME

n000=-0200
2000400
O400=-0600
0600-3800
0800-1000
1000-1200
1250=-1400
1450-1600
1600-1800
1850=-2000
2000-2200
2200=-2400

1

3570
30145
2317
336D
3725
35660 |
HHH NN
HHEWAR
RN
HNWNE
HHRNNR
KWK

—_~ e e

AVERAGE
AF 93SERVATIANS

BvER STEBVE 1M FRAM

6)
5)
5)
5)
6)
3)

CONCENTRATIANSG ,
IN PERI3D
STATIBN
2
STOVE BEDROOM
3560 ( 6) 3223 |
29%0 ( 6) 19647 (
PRR.0 ( 6) 952 |
3092 ( 6) 1312 (
3420 ( 6) 32245 |
2317 ( 3) 2230 (
NN AR NN E R
EEERK W AR
Ty KR’ R
EREXRR TTrIL
2NN RR N R
iy R
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BICY AN |
4
8UTSIDE
6)  300e2 (
5)  194e5 {
6) 254e5 (
6) 31747 (
6) 299e2 (
3) 22140 (
X XX X & 3
(L EE R D X
* % % * % %
I EE R & K 2
I W 3 % 3 N
% % % % % ¥

5)
é)
&)
6)
5)

3)



HIUSE 1 FALL=WINTER CO AVERAGE CBNCENTRATISBNS »UG/M3

VALUES IN ( ) ARE NSBs 9F BEBSERVATIANS IN PERIBD

MAXe: 6 PER 2HRs72 PER DAY
STATIBN
DATE TIME 1 1A 2 4
BvcR STBVE 1M FRBM STBVE L1V/ RM 8JTSIDE

117 /73 000C-0200 I XY ] R R [ Z T X IZZ XX
117 6/73 0200~0400 * WKW N IEE XX LS ¥R * %N
11/ 6/73 N400-0600 L X X% 2 LX 2 2 3 TR 2 X2 X2
117 /73 0600-0800 RN N XN NN KR NN R
11/ /73 0800-1000 NN R PR R RN 2 X2 2T
11/ &6/73 1000-1200 L XY TP (X2 2 X I X2 X2 2 2 XXX 2
117 6/73 1200-1400 NN RN HRENNR NN
117 6/73 1400-1600 3316« ( 3) 4409e ( 3) 2763« ( 3) 856« (
117 6/73 1600-1300 57100 6) 5756« ( 6) 4012« ( 6) 1051« (
117 6/73 1800-2000 7300e¢ ( 6) 61439« ( 6) 5820+ ( 6) 15106 (
11/ 6/73 2000-2200 6208e ( 6) 4501« ( 6) 4436 ( 6) 1639e (
117 /73 2200=2400 3545« ( 4) 3052« ( 4) 3101« ( 4) 1325. ¢
11/ 7773 0060=0200 3070« ( 6) 2197« ( 6) 2098« ( 6) 330e¢ (
117 7773 02200-0400 3081« ( 6) ?587e« ( 6) 2423« ( 6) 1074« (
117 7773 QJ400-0600 3026« ( 5) ?533¢ ( 6) 2355« ( %) 1138. ¢
117 7773 0600-0800 4320« ( 2) 3736« ( 2) 3242« ( 2) 1953« (
117 7773 0800-1000 5%83¢ ( 5) 4080e¢ ( 5) 3609 ( 5) 1682« (
11/ 7/73 1000-1200 3671« ( 6) 3053« ( 6) 2759« ( 6) 1782+ (
11/ 7773 1200-1400 2305« { 6) 431« ( 6) 2221« ( 6) 1667+« (
117 7/73 1400-1600 4057« ( 5) 3080 ( 5) 2885« ( 5) 1438« |
117 7773 1600-1800 7045 ( &) 4797« ( 6) 4504+« ( 6) 1930« (
117 7773 1800-2000 5334 ( 6) LB45. ( 6) 5106« ( 6) 3151« ¢
11/ 7/73 2000-2200 6001e ( 6) 5512¢ ( 6) 4958« ( 6) 2645¢ (
11/ 7773 2200-2400 7028« ( 5B) 6673« ( B) 6718« ( 5) 2188+ (
CAILY AVERAGE = 4668 3800 3573 1794«

(AVG BF PHR VALUES)
11/ 8/73 0000-0200 3479« ( 6) 4340e ( 6) 4308« ( 6) 1468+ (
117 3/73 0200=0400 4953« ( 6) 4566« ( 6) 43470« ( 6) 2210¢ (
117 8/73 0400~0600 4598« ( 6) 4017« ( 6) 3824« ( 6) 2501 |
117 8773 902600=-0800 5275« ( 5) 5297« ( 5) 5275« ( 3) 4705e (
117 &/73 08C0-1000 65866 ( 6) 620he ( 6) 5826 ( 6) 3388 (
117 8773 1000-1200 5987« ( 6) 5481e ( 6) 5133« ( 6) 2505e (
11/ &8/73 1200-1400 4597« ( 6) 4123« ( 6) 3863 ( 6) 24450 (
11/ 8/73 1400-1600 11364« ( 2) 7875« ( 2) 4585e¢ ( 2) 1994+ (
11/ 8/73 1600-1800 8639« ( 6) 5682« ( 6) 3117« ( 6) 1861« |
11/ &/73 1800-2000 5548« ( 6) 4951« ( 6) 5084« ( 6) 2559«
11/ 8/73 2000-2200 53316« ( &) 5443 ( 6) 5217« ( 6) 2525« ¢
11/ 8/73 72200-2400 5226« ( 5) 5303« { 5) 4994« ( B) 2205« (
CAILY AVERAGE = 65131 5332 479Re 2530

(AVG B8F 2HR VALUES)
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FOOO0W

(S1 0N+ AN e ARl ¢ SRR O N o 0 ¢ NG L A VRN 0 N0 ¢ N0 N



Hyust 1 FALL=-WINTER

VALUES IN ()

MAXe:

CATE TIME
117 3/73 0000-0200
117 9773 0200-0400
117 9773 0400-0600
11/ 9/73 0600~-0800Q
11/ 9773 0800-1000
117 9/73 1000-1200
11/ 9773 1200-1400
11/ 9/73 1400-1600
11/ 9773 1600-1800
11/ 9/73 1800-2000
11/ 3/73 72000-2200
11/ 9/73 2200-2400

C8 AVERAGE CBNCENTRATIBNS »UG/M3

6 PER 2HR,72 PER DAY

CAILY AVERAGE =

(AVG OF 2HR VALUES)

11710/73
11710773
11710/73
11/10/73
11710773
11/1G6/73
11/10/73
11/106/73
11/10/73
11/10/73
11/10/73
11/10/73

0000~-0200
0200-0400
0400-0600
0600-0800
0800-1000
1000-1200
1200-1400
1400-1600
1600-1800
1800-2000
2000=-2200
2200-2400

CAILY AVERAGE =

(AVG B8F 2HR VALULES)

11711/73
11/11/73
11711773
11711773
11/711/73
11711773
11711773
11711773
11711773
11/11/73
11711773
11711/73

0000-0200
0200=-0400
0400-0600
0600-0800
0800~1000
1000-1200
1200-1400
1400-1600
1600-1800
1800-2000
2000-2200
2200-2400

1

BVER STBVE 1M FROM

4718+ ¢ 6)
4055« ( &)
3243« ( 6)
2415« ( 3
3714« ( B)
2109, ( 1y
3068 ( 6)
2693« ( H)
3363« ( 6)
3300« ( 6)
3029« ( 6)
2305« ( 5)
3243
2378« 6)
2335« ( 6)
2265« ( 6)
2091« ( 2)
3114 ( 6)
2985 ( 6)
2397« ( 6)
2187« ( 5)
1320« ( 6)
2727« ( 6)
3388e ( 6)
4274« ( 5)
2730
4469« ( 6)
4320« ( 3)
XN
BN NW
HERERN
3* 9% % ¥ % %
XN
7929« ( 4)
F483« ( 6)
6328« ( 6)
7541« ( 4)
NN

- 218 -

ARE N8+ OF ORSERVATIANS IN PFERIBD

STATISBN

1A

3641« ( 6)
3603« ( 6)
2662« ( 6)
2424+ ( 5)
3323« ( 5)
1918. (1)
4091« ( 6)
2633« ( 5)
2147« ( 6)
2518s ( 6)
2769« ( 6)
1640« ( 5)
2849
1428+ ( 6)
1651« ( 6)
1515« ( 6)
1587« ( 5)
2920« ( 6)
1952+ ( 6)
1952+ ( 6)
1568« ( 5)
1307« ( 6)
2243« ( 6)
3178« ( 6)
3712« (&)
2034
3894« ( 6)
4073« ( 3)
NN
B AR
W
3 3t 3 % #
L2 2 & 2 2 J
7687« (&)
73540 ( 6)
6183 ( 6)
71050 ( &)
* W

2

STBVE LIv/ RM

3603 ( %)
3538« ( 5)
2533. ( 6)
2183« ( 3)
2854¢ ( 5)
17246« ( 1)
2493« ( 5)
2067+ ( 5)
2951« ( 6)
2583« ( 6)
2769« ( 6)
1640 ( 5)
2579
1330 ( 6)
1553« ( 6)
1418+ ( &)
1394+ ( 5)
1984+ ( 6)
1888« ( 6)
1985« ( 6)
1645« ( 5)
1242« ( &)
2146 ( 6)
3307« ( 6)
3664« ( 4)
1963
3779« ( 6)
3945« ( 3)

3% % ¥ *

¥* 3% % ¥ %

* %W %W

LE R E S R

W
6428« ( 4)
7096¢ ( 6)
6377« ( 6)
7396 ( &)

LE R E X X

'8
BuTv.uL

1221
1151
1146
1134
1251
1342

895,
1012«
1630
1345
1302

937

LI I e N T e T e T T N T T
~

12C1.

907«
1064 .
962
1045
887«
952«
1210
910
1049,
1113
1339.
2203

t)
6)
6)
H)
5)
5 )
5)
3)
5)
5)
5)

D)

1137,

2858s ( H)
3370« ( 3)
LR 2 X X X B
LA A X K X
¥ 3 9 % H
NN
RN
2749« ( &)
3321« ( 8)
3634 ( 6)
5932« ( 4)

o 3 % % % W



HIUSE 1
VALUES
MAX

DATE

11712773
11712773
11/12/73
11/12/73
11712773
11712773
11712773
11712773
11/712/73
11712773
11712773
11712773

11/13/73
11/13/73
11713773
11/13/73
11/13/73
11713773
11713773
11713773
11713773
11713773
11/13/73
11/13/73

11714773
11/714/73
11714773
11/14/73
11/714/73
11714773
11/14/73
11/14/73
11/14/73
11/14/73
11/14/73
11/14/73

IN ()

FALL=WINTER
ARE NOo

TIME

0000~0200
0200=0400
0400-0600
0600~-0800
0800-1000
1000-1200
1200-1400
1400-1600
1600=-1800
18002000
2000-2200
2200-2400

0000~-0200
0200=-0400
0400-0600
0600-0800
0800=-1000
1000-1200
1200-1400
1400-1600
1600-1800
1800-2000
2000-2200
2200~2400

0000=-020C0
6200-0400
0400=0600
0600-0800
0800-1000
1000~1200
1200-1400
1400-1600
1600-1800
1800-2000
2000-2200
2200=2400

CB AVERAGE CBNCENTRATISNS ,»UG/M3

5F OBSERVATIONS IN PERISD
6 PER 2HR,72 PER DAY

1

R RN
KRR
NN
RN
HHE AR
R
N
.
PR

7058 (

6331 |

6638« (

% % W% W %
LA X R KX
¥* % % % #
% % 9% % %
¥* % % % ¥
4859,
3880
2849
3692
5150
6468
7052+

~ o e o~ e~

6)
6)
5)

6)
6)
5)
6)
6)
6)
)

XA E XX 23
L2 2 2 X X J
#* % 3 9% 9% *
* 3 W% % * %
% % % 9% % %
¥ % N % % %
% % ¥ W * ¥
(22 XX X 3
I E X X X )
6193« (
5847« (
6223 (

3973
5411
5163
¥* % ¥ %
4828
4024
3989,
7115
7783
6518
5674

LE S &

e e L. s

PRy
R NN
* RN
PR
HREEEN
4369
3251
2346
3308
K696
6013
6637

o~ N o e
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STATIBN

6)
6)
5)

6)
6)
3)

&)
6)
6)
3)
6)
5)
3)

6)
6)
5)
6)
6)
6)
5)

2

BVER STBVE 1M FRAM STBVE LIV/ R

W 3% W % #
* 3% % 9 * %
* 3% % 5% %
* 9% W %% %
% 3% % 9% % %
* 9% ¥ % ¥ %
% 9% % % % %
[ X% X
3 3% % % % %
6055+« |
5950
6223+ (

4014
3308
S04
* % % %
4674
3939,
3852
7184
7578
664720
5674

* % % %

*

B N S o R e~ o~

*

1T
kNN
EadRWw
XTI
*HE RN
4433« (
3006
2136«
3133
48QQ.
6118
65637

—~ e A e e e,

won
- - —

M

6)
6)
5)

WU Woo™ &

6)
6)
5)
6)
6)
6)

Py

9)

4
BUTSIDE

T
T
NN
X221
NN
W
Tz
22T
IRk

3667« ( 6]

3806« ( 6]

3234 ( 5)

3309« ( 6)
3128« ( 6)
3295« ( 3)
P

2620« ( 4)
2517« ( 6)
3030« ( 6)
4718« ( 3)
5010« ( 6)
3072« ( 5)
2491« ( 3)

*

LA 2 2 2

-~
P
Py
N
LTy
2028« ( 6)
1258 6)
1423 5)
2838 6)
2878 6)
4930 6)
3897 5)

o~ e S e e



R3uge 1

JATE

11/15/73
11715773
11715773
11715773
11715773
11/15/73
11715773
11/15/73
11715773
11/15/73
11715773
11/1%/73

FALL=-WINTER
VALUES IN ()
MAX e :

ARE

TIME

0000~-0200
7200=-0400
0400=0600
0600-0800
0800-1000
1000-120C0
1200-1400
1400-160C0
1600-1800
1800-2000
2000=2200
2200-2400

DAILY AVERAGE =

(AVG BF 2HR VALUES)

11/16/73
11716773
11716/73
11716773
11716/73
11/16/73
11/16/73
11/16/73
11/16/73
11/16/73
11/16/73
11/16/73

H000=0200
0200-0400
0400~-0600
1600-0800
0800-1000
1000~1200
1200-1400
1400-1600
1600-1800
1800-2000
2006-2200
2200=2400

CAILY AVERAGE =

(AVG 8F 2HR VALUES)

11717773
11717773
11717773
11,17/73
11/17/73
11,17/73
11/17/73
11/17/73
11,17/73
11717773
11717773
11717773

0000=0200
0200=0400
0400=0600
0600-0&00
0800-1000
1000-1200
12C0-1400
1400-1600
1600-1800
1800=-2000
2000-2200
2200=2400

CAILY AVERAGE =

(AVG 8F 2HR VALUES)

CB AVERAGE CHANCENTRATIONS

8F 93SERVATIAGNS IN PERIGD
6 PER 2HR,72 PER DAY

1

6030
3793
5663«
5210
5348
5106+
4965
4273
4208
4612
4914
5127

(¢

271

4311,
4217
4348
4648
4373
3552
3083
2389
3419
4636
4863
3221«

3322

2921
2603
2633
£H38
2989,
5051
3443
23260
5420
4414
3600
3072

3751

R)
6)
6)
5)
6)
6)
6)
5)
6)
6)
6)
5)

el e e e e e e e e e e S

6)
6)
6)
5)
6)

6)

5)
6)
6)
6)
6)

P . S S i N

6)
6)
6)
5)
6)
6)
6)
5),
6)
5)
6)
5)

P N e e e e el e e
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1A

BVLLR STAVE 1M FREM

4714
5447«
5178
4712
6175
583F
37838
3630
3966«
4267
4395
4534

4727

3522«
4217«
4206
4262
4123
3231
2517
1923
2607
4530
4122
2457

3476

1959
1932
1926
2119.
2639
3968
2849
1734
4714
394%.
5247«
4695

3144

s UG/M3
STATIBN
3
STBVE /BD RM
{ 6) 4714« ( 6)
( 6) 35378« ( 6)
( 6) 3074+ ( 6)
{ 5) 4795« ( 5)
{ 6) 3933« ( 6)
{ 6) 35587« ( 6)
( 6) 3961« ( 6)
( 5) 3194« ( 5)
( 6) 3170« ( 6)
( 6) 3851« ( 6)
( 6) 4152« ( 6)
( 5) 3347« ( 5)
44300
( 6) 2l44e ( 6)
( 6) 2804 ( 6)
{ 6) 3146« ( 6)
( 5) 2892« ( 5)
( 6) 3981« ( 6)
( 6) 3124« ( 6)
( 6) 2517« ( 6)
( ) 1711« ( 5)
( 6) 1794« ( 6)
( 6) 3364 ( 6)
( 6) 4051« ( 6)
( 6) 2663« ( 6)
2850
( 6) 2080+ ( 6)
{ 6) 1932« ( 6)
( 6) 1891« ( 6)
( 5) 1909« ( 5)
( 6) 2814 ( 6)
{ 6) 2570« ( 6)
{ 6) 2370+ ( 5)
( B5) 1776« ( 5)
{ 6) 3053« ( 6)
( 5)Y 3777« ( &)
( 6) 4682« ( 6)
{ 5) 4695« ( 5)
2796

6.

2984« (
34406 ( 6
3276« ( 6
3342« ( 9)
3892« ( 6)
2647« ( 6)
2301+ ( 6)
2737+ ( 5)
2582« ( 6)
2295« ( 6)
2111« ( 6)
18321« ( 5)
27386
1473« ( 6}
1956« ( 6)
2158« ( &)
2163« ( 5
1732« ( 6)
1732« ( 6
1553« ( 6)
1245« ( 5)
1253« ( 5)
1104+ ( 6}
1084+ ( 6}
1271« ( 6)
1560
1323« (6)
1130« ( 6}
1291« ( 6)
1405« ( 5)
1311« ( &)
2045« ( 6)
1136« ( 6)
1334« ( 5)
1747« ( 6)
2337¢ ( H)
2068« ( 6)
1381« ( D)
1552



H3USE -

VALUES IN ()
MAXe:

DATE

11718773
11718773
11/18/73
11/18/73
11718773
11718773
11/18/73
11718773
11718773
11/18/73
11718773
11/1&8/73

rALL=WINTEK
ARE NS
6 PER 2HR,72 PER DAY

TIME

0000-0200
0200-0400
C400-0600
0600~0800
0800-1000
1000~1200
1200-1400
1400-1600
1600-1800
1800-2000
2000-2200
2200=2400

CAILY AVERAGE =

(AVG 8F 2HR VALUES)

11719773
11719773
11719773
11719773
11719773
11/19/73
11719773
11719773
11/19/73
11/19/73
11719773
11719/73

0000-0200
0200=0400
0400-0600
0600~0800
0800~1000
1000-1200
1200-1400
1400-1600
1600-1800
1800-2000
2000=-2200
2200=-2400

CAILY AVERAGE =

(AVG BF 2HR VALUES)

11720773
11/20/73
11720773
11720773
11/20/73
11720773
11720773
11720/73
11720773
11720773
11/25/73
11/723/73

00060=0200
0200-0400
0400-0600
0600-0800
0800-1000
1000=-1200
1200-1400
1400=-1600
16C0=-1800
1800-2000
?000=-2200
2200-2400

DAILY AVERAGE =

(AVG 8F 2HR VALUES)

L8 AVERAGE CONCENTRATIBNS »UG/M3
3F OBSERVATIBNS IN PERIBD

1

4176
3568
3272
2538
4401
3360«
3496
3973
4581«
5745
5814
4197

4135

3434
4239
4345
4745
5467
3695.
53460
7293
6363«
5331
5282
4734

5082

5376
4695
41560
46400
6420
4596
5508
3751
5994,
9263
10504,
13970

6548

i I N e e e e N S L B i T e T = T Py

e e el e e el e e e S

6)
6)
6)
5)
6)
6)
6)
5)
6)
6)
6)
6)

6)
6)
6)
5)
6)
6)
3)
&)
6)
6)
6)
6)

6)
6)
6)
5)
6)
6)
6)
5)
6)
6)
6)
6)

1A

BVER STBVE 1M FRBM

3060
3113,
2608
20729
3482
3154
3002
4016
4037«
5074
5284
3688

3550

3073
3638
3638
4406
4690
3236
4834«
5370
5606«
4690
4641
4376

4355

3820
4173
3559
4377«
6019
3830
G414
3176
5625
9152
9803
14147

6008

221 -

STATIBN

3
STBVE /BD RM
{ 6) 3025« ( 6)
( 6) 2974« ( 6)
( 6) 2538« ( 6)
( 5) 1902« ( 5)
( 6) 2317+« ( 6)
( 6) 2412« ( 6)
( 6) 2437« ( 6)
( 5) 3083« ( 5)
( 6) 4016« ( 6)
( 6) 5074« ( 6)
( 6) 4931« ( 6)
( 6) 3900« ( 6)

3217
( 6) 3109« ( 6)
( 6) 3603« ( 6)
( 6) 3638« ( 6)
( B5) 3854« ( 5)
( 6) 4372« ( 6)
( 6) 3272« ( 6)
( 5) 4671« ( 5)
( 4) 3504« ( &)
( 6) 4965« ( 6)
( 6) 4992« ( 6)
( 6) 4603« ( 6)
( 6) 4466+ ( 6)

4087
( 6) 3894e ( 6)
( 6) 4217%e¢ ( 6)
( 6) 3746 ( 6)
( 5) 3589« ( 5)
( 6) 35180+ ( 6)
( 6) 4085« ( 6)
( 6) 4231« ( 6)
( 5) 3796+« ( 5)
( 6) 4187« ( 6)
( 6) 8304 ( 6)
( 6) 9951« ( 6)
(6) 12112« (6

5607

4

BUTSIDE

1173
1540
1455
1097
1292«
1423
1412
1727
2815,
3237
3059.
1781+

1834

1837
2649
2628+
2922
2394 .
1766
1866
2429
1873
2163,
3095«
2855

2373

2104
2122
2068
4640
2626
1642
1605
1627
4703
3005
3033+
4987«

3763

L N N N el e

L e e o . N

P el e i e e e S

oo rvooooUvooo
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Appendix B-3

NOZ’ NO, and CO data for House No. 2 - Spring/Summer
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HIJ3E 2

VALUES I () AxE
MAX 2
JATE TIMeE
3/23/73  ,050-2700
3/23/73  5270=0400
3/277/773 D400~ J€00
3/23/73  )600-3530
3/27/73  D800=1002
5/2%/73  10L0=1200
37273/73  1250-1400
3/23/773  1400-1€00
2/2%/73  16(0-1:C0
3/ 27/73  180.3=2007
/23773 2000=2200
3/2%/73  2200-2400
>/30/73  3000-3200
/3. /73 200=0400
3/3./73 0 24l0=0400
3/3./73  T650-2:00
3/33/73  8720-1000
3/3./73  1027=1700
3/35/73 1270=14C0
3/3°/73  14.0-1630
3/33/73  1600-1%42
3/3L/73  18700«2000
5/30/73 ROCa=227)
5/3%5/73  2250=7240)
CAILY AVIRAGE =
(Av: 87 2-R VvALURTS)
>/31/73  20({0=-02ZC0
3/31/73  2200-04(C
5/31/773  D4{C=0600
5/31/73  2603-2800
5731773 "8(00-1500
3/31/73 1320-1200
3/31/73  12CC-14030
3731773 14.0-1600
3/31/73  1600-1809
3/31/73  18L0-2000
3/31/73  2000=2209
3/31/73 2200-2400

SPRING=SUMME S

CAILY AVERAGE =

(AV;

RE 2.4R VALLLS)

N3P AVERAGBT
4F 955ERVATISNS IN
6 PER 24R,72 PLR

JRY

1

BvIR LTBV

P
R~
R AR
RN
RN
P ™
TR EER
P
1570 |
S4e7 |
36«1 (
5662

50eD
265
w20l
3504
sS40
56ex
2500
313
5302
232
783
757

—

—
P T e U e T T T

]S 0

511
H2 e b
480y
1,Ce2
etk
Snel
477
4947
45>
2101
1723

JJe b

4)
A)

5)

DAYV AN VARG R A

[52%

[SAN0 RERG ANRY 28

oy O
—

CAMCENTRATIANSG

PFRIE)
STATIAON
? 3
Liv Rm /3D R
IEX TR NN
A R X X X * W RN
RN ER LS X% X1
LT R LR X% S
LR R E R X LERE S X J
(22 XXX J LE LS B X
LR X X X LE R XX X
RN L XS B
33e5H (&) 65%e7 |
Bael ( £) 4741 (
e ( 5) 873 |
£3s7 ( ) 78+3 |
Abe?2 ( A) $lel o
S3es ( 5) 37«3
427 ( 5) 425 (
247 ( 5) £330
K368 ( &) 574 |
Fien ( 6) 4342
273 ( A) 374 (
Sle2 ( 20 43¢5
37e2 ( K1) 3«4
25l ( 5) S4e1 |
7504 (A 7323 |
72e¢L ( A) 732
£33 520
RReB (A 56e5 (
5268 ( 4) S36ed
3¢5 ( A) 45e2 |
5662 { A) Shel |
477 ( &) 52e¢= (
3242 ( 5) 3345 |
S22 ( A) 50e3 (
Shel (A) 4Re4 |
SieS ( 4) 4761 (
SR H) 5665 |
R34 ( £) 31e3
AZed (A} 70635
Llel 572
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U35/43

v

£)
5
5)
5)
5)
5)
z)
£)
5)
&)

5)

£)

5)
%)

5)
£)
5)
£
5)
A)
5)
£)

<

4
9475108

22231
W
R AREE
RN
L E XXX 2 J
NN
AN
R EEEN
738 |
42e¢
9764 |
8¢ |

740
E4e
Gl
57
BJe
42
27
31
Gbe
Sue
70
7.

A

[SON VPN LR VRS S G CUVY I ¢ L IRV A

D e T T

o

O
(¥
.

—

Soeuw |
60 (
335
4306 |
372 (
477 |
46¢ > |
(
(
{
(
(

L N

bJel
4205
272
Jze

B4

L’)
5)
o)
b)



H3 Jst

DA

5/
5/
5/
A/
5/
3/
5/
5/
5/
a3/
57
5/

s/
5/
5/
5/
3/
2/
5/
A/
5/
S5/
5/

\‘!'

NIZ AVERAGE
4F OBSERVATIANS

6 PER 2HR,»72 PLR DAY

2  SPRING=SUMMER
VALUES IN () ARE
MAX e !
TE TIvE
1/73 .0000-0200
1773 D200=0400
1/73  24G0=0600
1773 76300=-0800
1773 D800=-1000
1773 1000~1200
1/73 12G0=-1400
1773 1400-1600
1773 1600-1800
1773 1800=2000
1773 2000-27200
1773 2200=2400
2/73  C002=0200
2/73 0200=0400
2773  G400=0/00
2/73  600-03200
2/73 N800-1C00
2/73 1000-1200
2/73 1200=-1400
A/73  1400=1600
/73 1600-1%00
2/73 1800-2000
2/73  2000=-22C0
2/73  2200=2400

5/

OAILY AVERAGE =

(Av

S/
>/
S/
5/
5/
S/
5/
5/
A/
57
S/
5/

¢ BF 24R VALUES)

3/73
3/73
2/73
3/73
3/73
3/73
3/73
3/73
3773
3/73
3/73
3/73

2000=0700
22G0=0400
J400+=0500
5600-2X00
nN80J=1000
1000-1209
12C0=1400
1400-1600
1600=15020
1820-290N
2000-2200
2200=2400

CAILY AVERAGF =

(Av.s 8F 24R VALUES)

1
IvER STOVE
x0e2 ( K)
BS54 ( 6)
43¢9 ( 6)
J3¢2 (1 5)
XK RN
KRR
PR
1237 ( B)
124e1 ( &)
1978 ( 5)
i92e¢1 ( 6)
155¢3 ( %)
13%¢4 ( 6)
1126 ( 5)
393 ( &)
130565 ( 5)
100en ( &)
1082 ( A)
277« ( 6)
1101 ( %)
1082 ( 5)
1203 ( 4)
163en ( &)
1521 ( 5)
1332
1260 ( A)
1234 ( 6)
1228 ( 4)
1171 ( %)
141¢3 ( 5)
1101 ( 5)
111e4 ( 4)
1101 ( 6)
1158 ( %)
1177 ( 5}
1712 ( 5)
128e4 ( %)
1272

CONCFNTRATIANS , UJG/A3
IN PERIBD
STATION
2 3 4
Liv Rm /BN RM IJTSIOE
719 ( ) 662 ( 4) 6bel ( 5H)
B7¢3 ( A} 503 ( 5) bxe4 ( 5)
401 ( &) 382 ( 5) 3be2 ( b)
5260 ( 5) 588 ( 3) S5se% ( 1)
% % %% I XXX S X 3 * % % % % %

W* # %W LS R X 2 ¢ [ E XN XX
IR R R X EE R 2 R R 3 % % %
1107 ¢ B) 10661 ( 3) 1077 ( 3)
1215 ( 6) 12645 ( 6)Y 1234 ( 5)
1537 ( A)Y 16544 ( 8) 164e2 ( )
1821 ( 6) 1553 ( 6) 1502 ( 5)
1425 ( 6) 1508 ( 6) 1534 ( 5)
1451 ( 6) 13341 ( 6) 1336 ( 6)
113e¢3 ( 6) 108e3 ( 6) 1075 ( u)
10%e2 ( A) 10545 ( 5) Fhe2 ( 5)
1131 ( A) 1063 ( H) 102e¢4 ( 5)
1094 ( 6) 1056 ( ) 102e4 ( o)
1126 ( 6) 11067 ( 6) 1133 ( %)
142e5 ( 6) 13%:4 { 4) 11664 ( 6)
10%e8 ( A) 11144 ( 5} 105U ( 5)
112«1 ( 6) 1152 ( 6) 103e6 ( 5)
12762 ( 6) 1293 ( 6) 1330 ( )
163l ( 6) 15643 ( ) 1642 ( 6)
1451 ( 6) 14343 ( 6) 1521 ( 6)

1246 1225 1192

1247 ( &) 1228 ( 6) 1335 ( 5)
1203 ( A) 11345 ( 6) 128e¢5 ( 6)
1247 ( 6) 1273 ( A) 124e1 ( »)
12009 (A) 1203 ( 6) 11701 ( »)
1234 ( A) 1292 ( 6) [1l4e3 ( A)
1164 ( A) 11340 ( 6) 116k ( &)
1145 ( 6) 11443 ( 6) 1073 ( 6)
1120 ( 6) 1063 ( 6) 102e¢4 ( 6)
1177 ( 6) 1152 ( 6) 1133 ( 6)
1234 ( 6) 1213 ( 6) 1190 ( 5)
1534 ( 6) 15641 ( 6) 1457 ( 5)
14%¢3 ( 6) 13841 ( 6) 1540 ( b)
1252 12442 1237
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HIUSE

2 SPRING=-SUMMER

VALUES |

OA

6/
5/
6/
5/
5/
5/
5/
57
¥4
5/
A/
5/

MAXe:

TE

4/73
4/73
4/73
4/73
4/73
4/73
4/73
4/73
4773
4/73
4/73
4/73

N«

} ARE NS

N2 AVERAGE
3F BoSERVATIONS

6 PER ZHR»72 PER DAY

TIME

0000-0200
0200-0400
0400=02600
0600-0800
0800~1000
1000=1200
1200=1400
1400-1600
1600-1800
1800-2000
2000-2200
R2200=2400

DAILY AVIRAGE =

(Av

5/
Y4
5/
5/
4/
45/
A/
A/
A/
Y4
A/
A/

5/
b/
6/
~/
A/
b/
A/
5/
5/
5/
5/
5/

3 BF PHR VALUES)

5/73
5/773
5/73
5/73
5/73
5/73
5773
5/73
5/73
2/73
5/73
5/73

~/73
6£/73
6/73
6/73
/73
6£/73
/73
~/73
6/73
6£/73
/73
6/73

0000=3200
0260-0400
0400-0600
0600=0200
n800~1000
1000-1200C
1200-1400
1400-1600
1600~-1%800
1800=-2000
2000=2200
2200=2400

2000-0200
2200-0407
J400=-060D
0600=2800
0800=-1000
1000=1200
1200=-1400
1400-1500
1600-1800
1800-2000
2000=-2200
2200=2400

1
SVER LTOBVE
1457 ( 6)
1292 ( 6)
1120 ( 6)
1406 ( 6)
1394 ( 6)
146e¢4 ( 6)
1903 ( %)
139¢4 ( 5)
14760 ( 6)
1667 ( 6)
1782 ( 6)
14928 ( 6)
19523
168¢5 ( 6)
1171 (A
1177 ( %)
1247 ( 6)
1222 ( 1)
* % 3% % * %
I EEXE R R
[ XXX R R
IR NE ]
[ E E X X &
PR
573 ( &)
49¢5 (1)
* % % 3 *
LR EX X B 1
33«1 ( 3)
1101 ( 6)
363 ( 5)
904 ( 3
[ EER XX )
L EZ R XX
NN RN
A R X & X
* % % o %

CBNCENTRATISNS , UG/M3
IN PERIBD
STATIBN
2 3 4

Ljv Rm /3D RM BUTSIDE
1400 ( A) 14045 ( 6) 138e¢7 ( 6}
1234 ( 6) 12845 ( %) 1311 ( 6)
1171 ( B) 1254 ( 6) 1260 ( 5)
1250 ( A)Y 13141 ( A) 12666 ( 6)
12401 ( 6) 13365 ( 6) 1432 ( 9)
1330 ( 6) 1368 ( 5) 1387 ( 5)
16Pe9 ( 6) 15247 ( 5) 1394 ( 6)
143¢8 ( 6) 14143 ( 6) 1381 ( 6)
14103 ( 6) 15445 ( 6) 161D { 4)
1578 ( A) 1612 ( 6) 174k ( 5)
1775 ( 6) 17361 ( 6) 1833 ( 5)
1833 ( 6) 182¢%5 ( 6) 22635 { 56)
14403 1468 1522
16366 ( H5) 16846 ( ) 161es5 ( 6)
1P2%e7 ( ) 1254 ( A)Y 11256 ( ©)
11358 ( 6) 1171 ( 6) 1152 ( O)
1228 ( 6) 12942 ( 6) 1273 ( 6)
1240 (1) 12242 (1) 1374 ( 1)

LR S RS X 2 [ X2 REE R * % % % %

LEEXE TR} L2 2R 27 % % WA R

X E R Z X J * % % % * % * % % % %%

I X2 E X R} L EEERE ] X X2 X X3

EHN NN FEREEN PR

IR EE X IR E X ] L E XS X X J
el ( &) 62e0 { &) 449 ( )
535 (1) 53«3 ( 1) 4200 ( 1)

[ Z XX ¥ LES R X N L EEE X X 3

[ E X E X ¥ XS XXX ] I E XS X &4
%72 ( 3) 3%8.2 ( 3) S4e7 ( 3)
5%¢5 ( 6) 573 ( 6) 38es ( 6)
4368 ( 6) 4548 ( 6) 355 ( 6)
538 ( 3) 61.1 ( 3) 43¢4 ( 3)

IEEZ R X X ] E XS ES R * 9% % % % %

[ E X XX X 3 * 96 * % * ¥ * % ¥ * % %

I EA R XX XX E S X3 * % u % * %

X X X X R 3 I ZE R X & * % X I

IE X R 2 2] XS B X R LA E R X X
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HBUSE 2 SPRING=SUMMER
TVALUES IN ()
MAX o §

DATE

5/23/73
5/029/73
5/29/73
3/24/73
5/29/73
3/29/73
5/29/73
5/29/73
3/29/73
3/29/73
3/29/73
5/29/73

3/35/73
5/ 30/73
5/30/73
3/35/73
3/30/73
5/32/73
5/3u/73
3/30/73
5/32/73
5/30/73
5/30/73
3/30/73

ARE NS

NS

6 PER 2HR,»72 PER OAY

TIME

0000=-0200
0200=0400
J400-0600
0600=-0800
0800=1000
1000+-1200
1200-1400
1400-1600
1600=-1300
1800=-2000
2000-2200
2200=2400

0000-0200
0200=-0400
0400-0600
1600-0800
080V-1000
1000-1200
1200-1400
1400=-1600
1600~1500
1800~-2J300
2000=-2200
2200-2400

DATLY AVERAGE =

(AvV:, BF 24R VALUES)

5/31/73
5/31/73
5/31/73
5/31/73
5/31/73
5/31/73
5/31/73
5/31/73
5/31/73
5/31/73
5/31/73
3/31/73

0000-0200
2250=2400
0400=-060G0
0600+-08&800
0800-1000
1000-1200
1200-1400
1400~1600
1600=-1500
1800-2000
2000-2200
2200-2400

DATLY AVERAGE =

(Avi BF 2HR VALUES)

1
BVER STEHV

Py
RN R
kR
P~
*HHRNN
HHNNHNR
*H AR
P
1el (
e |
5303 (
1203 {

1137
39eY
807

15107

1212

70
F4e3
40
1093
bet
Fe 2
138

N T T e T T T B T N S

650

134
180
150
784
272
10e4
6eJ
4e0
6e7
73
1014
87 ¢4

P S N e e e e

313

AVERAGZ
3F O3SEXRVATIANS

£

3)
2)
6)
5)

CONCENTRATIANS »
IN PERIBD
STATIBN
2 3
Liv Rm /8D R
* 3% ¥ % % LA R R R X ]
* Wk KW LER LR
| & R X X B 4 LE R X8
L EZ 2 X X J LE XXX & 3
L2 XX &4 L XX XX X
XXX X X4 XX R R ¥
LR XS B * % % % % %
% % % 3 H % [ Z 2 R 2 X
13e8 ( 4) 175
3¢8 ( ?2) 38
477 ( 6) 4341 |
1170 ( 6) 11343 (
1095 ( 6) 1074 (
830 ( 6) 8643 |
786 ( 6) 763 (
1112 ( 6) 1045 (
1N0e7 ( 6) 8842 (
7.1 ( 6) 53 (
1040 ¢ 5) 5¢3 (
hel ( 4) 50 (
14¢6 ( 6) 18.0 (
4e2 ( 3) 3.8 (
Re& ( 6) 57 (
79 ( 6) s (
4545 43,0
7¢5 ( 6) he?2 (
109 ( 5) 3.5 (
R3e8 ( 6) 3.1 (
1R«8 ( 6) 163 (
23«0 ( %) 2l.3 (
7¢9 ( 6) 563 (
38 ( 6) 368 |{
4e2 ( 6) 3.8 |
heD ( 5) 560 (
59 ( 6) 560
431 ( 6) 4648
853 ( 5) 6743 (
1??0 1504
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UGrs 13
4
M 8UTSIDE
W
[ E XX RS 3
*H RN
AN
XWX
NN ER
X3 2
222 L
4) 13e4 |
4) 6e3 (
5) 4262 (
6) 1170 (
6) 1003 (
4) 63D (
5) T8eb6 (
5) 8362 (
5) 64¢0 |
6) Be& |
3) Sed
1) 2en |
5) 33 |
2) 29
6) 73 (
5) 4e?P (
360
6) 2e> |
3) 3e¢1 «
4) 25 |
6) 7«1 (
6) 12«1 «
6) G4eb |
6) 3«0 (
6) 3e8 |
4) be7 |
6) 10«0
5) 606 |
6) S51le& (
1440

3)
%)
6)
&)

5)
w)
5)
6)
6)
5)
3)
2)
b)
6)
5
6)

2)
q)
1)
6)
6)
6)
5)
6)
6)
5)
6)

6)



1
HBUSE 2 SPRInNa=SUMMEK ~ NB. AVERAGE CONCENTRATIANS , UG/AM3

VALUES IN ( ) ARF Niye 8F BpSERVATISNS IN PERIBD
MAXe: 6 PER 2HR»72 PER DAY ,
STAT]IBN /
DATE TIME 1 ? 3 i 4
BVER STBVE Liv Rm /3D RM BJTSIDE
5/ 1/73 0000=03200 47¢2 ( 6) 431 ( A) 22+2 ( 6) }b-a ( 6)
6/ 1773 0230=-0400 18«8 ( 6) 1348 ( 6) 663 ( 5) /408 ( 6)
67 1773 0400-0600 130 ( 6) 5e3 ( 6) 2ed ( 6) 3¢3 ( 2)
4/ 1773 0600=-0800 38+1 ( 3) 13¢1 ( 5) 181 ( 5 //17-1 { o)
6/ 1/73 0800~1000 N kNN HHHNRN N NNR MR R
4/ 1773 1000-12060  E X R RN g // PR
6/ 1/73 1200-1400 NN PRV H NN NN / RN
67 1/73 1400=-1600 5¢0 ( 5) el ( &) 5¢0 560 ( H)
5/ 1/73 16C0=-1800 562 ( 6) 5¢9 ( 6) 7el ( se4 ( 6)
5/ 1/73 18C0=-2000 22+5 ( 6) 23e4 ( 6) 259 ( 33«3 ( 6)
4/ 1/73 2000~2200 15«3 ( 6) R¢8 ( 6) RBe8 ( Be% ( 6)
6/ 1773 2200-2400 18e¢8 ( 6) 1446 ( 6) 13«4 ¢ 10¢9 ( b))
5/ 2/73 0000~0200 18¢4 ( 6) 1265 ( 6) 10e4 ( 104 ( 6)
o/ 2/73  N200=0400 9e2 ( 5) 5e3 ( 5) 5¢3 | 2e9 ( &)
4/ 2/73 0400-0600 100 ( %) beb ( K) 560 ( 3«3 { 3)
4/ 2/73 0D600=-0800 50 ( 56) belt ( 4) he? | 3e3 ( &)
5/ 2/73 0800-1000 7ol ( 6) 4e?2 ( 6) Pe3 S5e4 ( 6)
5/ 2/73 1000-1200 7¢9 ( 6) Ae7 ( 6) 8¢5 (/ 10e4 ( 6)
5/ 2/73 1200=1400 T4e8 ( 6) 117 ( 6) 123 146 ( 6)
6/ /73 1400-1600 543 ( 6) 45 ( B) 4.0 ( 6e3 ( 6)
6/ 2/73 1600=~1800 8«8 ( 6) 79 ( 6) 73 (! 1060 ( 6)
6/ 2/73 1800=2000 113 ( 6) 1540 ( 6) 125 ¢ 153 ( 6)
5/ 2/73 2000-2200 913 ( 6) 9248 ( 6) 94,5 ( 5) 1081 ( 6)
5/ 2/73 2200~2400 1293 ( 6) 1522 ( 6) 1503 ( 6) 1104 ( 6)
DAILY AVERAGE = 341 269 265 252
(AVG BF 2HR VALUES)
6/ 3773 9000=-0200 1087 ( &) 1074 ( 6) 1083 ( %) 112¢4 ( &)
5/ 3/73  0200-0400 1141 ( 6) 10«7 ( 6) 1074 ( 6) 731 ( 6)
6/ 3/73 0400-0600 351 ( 6) 313 ( &) 333 ( 5) 19«2 ( b6)
5/ 3/73 0600~-0300 100 ( 56) 75 ( 6) 73 ( 6) 100 ( 6)
5/ 3/73 0800-1000 539 ( 6) 10e¢4 ( 5A) 180 ( %) 12¢5 ( 6)
6/ 3/73 1000-1200 7¢1 ( 5) 7e1 ( 6) 7¢1 ( 6) ek ( 5)
4/ 3/73 1200-1400 5¢3 ( A) 6e7 ( 6) Sel ( 5) 7e¢1 ( 6)
6/ 3/73 1400~1600 569 ( %) 47 ( A) Se ( 6) 560 ( 6)
45/ 3/73 1600=1800 7¢5 ( 6) 503 ( 6) 6¢3 ( 5) S5e4 ( 6)
47 3/73 1800=-2000 7el ( 6) 4¢3 ( 6) 549 ( 6) het ( 6)
47 3/73 2000-2200 33«3 ( &) 22¢5 ( 6) 18.4 ( 6) 15«0 ( &)
6/ 3/73 ?P200-2400 25e5 { %) 1%e4 ( K) 183.0 ( %) 146 ( 6)
DAILY AVERAGF = 345 2% 2843 24D

(AVG BF 2HR VALUES)
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H3USE

VALUES IN ()
6 PER ZHR,72

DA

(4

3/
5/
>/
h/
>/
»/
o/
5/
5/
3/
s/
>/

5/
S5/
o/
5/
=~/
5/
n/
S/
s/
5/

5/

2  SPRING=SUMMOK

MAXe

TE

4/73
“/73
4+/73
4/73
4/73
4/73
4/73
4/73
4/73
4/73
+/73
4/73

5/73
'3//73
5/73
/73
“/73
©/73
“/73
5/773
“/73
5/73
©“/73
~/73

&/773
6/73
~n/73
=/73
n/73
/73
/73
~“/73
/73
/73
~/773
/73

ARFE

TIME

J000=-07200
w20N=0400
D4 50-0009
6G0=2°00
H7800-10090
10230=12750
1200=1400
1400=1400
160C=1=00
1800-2700
~000=-2200

2200=2400

AILY AVERAGE =
(Ava OF 2HR VALULS)

3000=020D
J2C0=0437
“400=3490
D650=0x00
)800=-1,00
10C0=12G0
1200=1400
1400=-1540
1600=1"00
187302300
2000=2200
5200=2439

7020-2200
2200-0400
5400=-0600
1630000
N&Z0=1000
1000=-17200
1200=1400
1400-1400
1600-1500
18350=-2009
7000=2700
2200-2400

N

N9 AVERAGZEZ CBNCENTRATIANS » UG/Y3
DF 3HBSERVATIANS IN PERIS
PER DAY
STATIAN
1 2 3 4
BvER STEHVE Liv Rm /520 RM BUTSIVE
30«1 ( &) 14¢7 ( 6) 163 ( %) 1ued (
225 ( 6) 134 ( 6) 117 ( 6) e
21e3 ( 9) 117 (5} 11.7 ( 5) Jeo |
53«3 ( &) P35 (A} 21«3 ( 5} loe7 |
23en (6 451 ( 6) 41,0 ( %) 3766
334 (A} P7e6 ( A) 23:0 ( 6) 18¢% |
J8ezZ ( %) 4341 (A} 180 ( &) 13e4
19¢2 ( 5) 130 ( A) 11.3 ( 6) 12¢1 (
che/) ( 6) PRPeh [ 5H) 21e7 ( 8) 171 «
401 ( H) 746 ( A) 6% ( 5) 13¢5
51le4 ( 6) 522 ( 6) 4833 ( 6) DIe~ |
Thett ( 6) 7267 ( H) 711 ( %) 431 (
421 10 26¢3 2ce kb
43¢3 ( £) 33 { 6H) 3563 ( %) 132 «
19¢3 ( %) 120 ( A) Fe2 ( 5) Ge7 (
1663 ( %) 13e0 ( 6} 1241 ( 5 1oe |
41«0 (%) 3¢9 ( K) 4541 ( 5) 405 (
70«2 ( 1) 732 (1) 702 ( 1) 777 (
EEEE R R [EX R X [ XS R B I RS X R
LR E R X B 2 [ E X EE R J L E R X R E IR B R X
LR ER S X ] #* %N R N I 2R AR * W 3 N %
LR R R * R NN [ XX B X2 [ RS X R
* % Rk H W IEEXER L E R R R R * % K ® NN
I EE R &N ¢ IR EE R R} I XX R R ¥* % % % K %
1362 ( 4) 113 (&) 123 ( 4) 7en (
2ed (1) 360 (1) 502 ( 1) De) |
(R R TR IEX XSS XS B N I EXE XX
L EE R XX 2 LR EE X E L E R R X X IR E X XX
®Rebd (3 7e¢H (1 3) 53 ( 3) 167 (
103ed ( 6) 230 ( 5) 23¢1 ( 5) 6e7
100 ( 5) 71 ( A) 560 ( &) 75 (
38«5 (3 170 () 102 ( 3) 67 |
LR R R L &4 * 9 3 % % IR R E X N * W
[ XX R R [ZEEE X LS RS X1 X E 2R R ]
LR B B XN LR R E R & J * N NN * I ¥ % %
[ E X R R [ EZ SRR XX ES X [ XX E S X 3
* % % % % * LA XX X 8 EE RN R R 2 * % % ¥ * %

- 228 -

6)
A)
w)
“)
6 )
&)
5H)
&)
¢)
5)
%)
6)

4}

1)

3)
6)
6)
3)



SPRING=-SUMMER
) ARE NBe»

H3USE 2
VALUES IN (
MAXe $

DATE TIME
5/30/73 0000-0200
5/30/73 0200-0400
5/33/73 0400-0600
5/30/73 0600~-0800
5/30/73 0800-1000
5/30/73 1000-1200
3/30/73 1200-1400
5/30/73 1400-1600
5/30/73 1600-1800
5/30/73 1800-2000
5/33/73 2000=2200
5/30/73 2200-2400

OAILY AVERAGE =

(AVG BF 2HR VALUES)

5/31/73
5/31/73
5/31/73
5/31/73
57/31/73
5/31/73
3/31/73
5/31/73
5/31/73
5/31/73
5/31/73
5/31/73

0000=3200
0200=0400
0400-0600
0600-0800
0800-1000
1000-1200
1200-1400
1400-1600
1600-1800
1800-2000
2000-2200
2200-2400

DAILY AVERAGE =

(AVG B8F 2HR VALUES)

6/
n/
6/
6/
6/
6/
6/
6/
6/
6/
6/
6/

1/73
1/73
1/73
1773
1/73
1/73
1/73
1/73
1/73
1/73
1/73
1/73

0000=-0200
0200-0400
0400-0600
0600-0800
0800-1000
1000~-1200
1200-1400
1400-1600
1600-1800
1800-2000
2000~-2200
2200=2400

9F OBSERVATIABNS IN PERISD
6 PER 2HR,72 PER DAY

1

BVER STBVE
3828¢ ( 6)
4391« ( 6)
4909+ ( %)
3871« ( 6)
4391s ( 6)
1554« ( 6)

806« ( &)
Ab4e ( 5)
2474 ( 6)
682¢ ( 5)
1820« ( 6)
3206+« ( 6)
2898,
2337« ( 6)
2358. ( 5)
2296« ( 6)
2647« ( 6)
3188« ( 4)
3073« ( 6)
2256« ( %)
1344 ( 6)
863s ( A)
1021s ( 6)
2951« ( 6)
4409. ( 6)
2645
2798 ( 6)
2875 ( 6)
4194« ( 6)
3746¢ ( 6)
4908e ( 6)
40536 6)
2190« ( 6)
1232« ( 4)
1081+« ( 5)
3583 ( 6)
* 3% % % ¥ ¥
W N

2

Liv Rm

4149
4662
5032
5969
5772
2555
3103,
713
3777
682
1944 .
P875.

3436

2358
24200
P26
2P83e
3234
7923
2107
1270

813

971
51564
4234

2506

2674
3180,
4218
5278
47%4 «
2336
3087«
1136
1081
5759

LA 2 8 2R
* % %% %
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(
(
(
(
(
(
(
(
(
(
(
(

e T T T e T O Py

-

CO8 AVERAGE CINCENTRATISINS »UG/M3

STATIBN
3
/BD RM
6) 4124 ( 6)
6) 4588« ( 5)
6) 35007« ( %)
6) HBB4Ke ( 6)
b)Y 5747« ( 6)
6) 25685 ( 6)
6) 1034 ( 6)
4) 682« ( A)
6) 351« ( 6)
6) 268« ( 6)
6) 1903« ( b))
6) 2896 ( 6)
2918
6) 1799« ( 5)
6) 2316 ( 5)
6) 2213« ( 6)
6) 3640« ( )
6} 3354« ( 6)
6) 2884 ( 6)
6) 2007« ( 6)
6) 1045« ( 6)
6) 71l4e ( 6)
6) 1071« ( 6)
6) 5015« ( 6)
6) 4210 ( 6)
2522
6) 24570 ( %)
5) 3255« ( 5)
6) 4467¢ ( 5)
6) 534%e. ( 6)
6) 4559 ( 6)
£) 3231« ( 6)
6) 2140 ( 5)
6) 11556¢ ( 5)
6) 1217« ( 5)
6) 5985« ( 5)
* 3% % %% 8
LEZ 2 X X

4
8JTSIDE

4025
44589
4983
6167«
5081
2023

661,

537
4005

661
2130.
3227

-

el N A e R e e

3166

2255
2805
2482
2834,
3883
2475
2135

896.

739
1245
2837
3014.

L I e T T T Ty

2550,

1578
2396
4168
5099.
4236
3032,
2464
1056,
1207
5834

%* W %% * %
LA XXX

L R S N . O ey

—

6)
6)
6)
6)
6)
6)
6)
6)
6)
6)
o)
6)

6)
6)
5)
6)
6)
6)
6)
6)
6)
6)
6)
6)

5)
&)
6)
6)
5)
6)
6)
6)
6)
6)



3F BBSERVATISBNS IN PERIBD

H3usC 2 SPRING=SUMMER
VALUES IN ( ) ARE NS
MAXe: 6 PER 2HR»72 PER DAY
DATE TIME 1
BVER S5STBvV
6/ 6/73 0000-0200 1767« (
5/ &/73  2200-0400 2120« (
37 6/73 0400-0600 3428 (
A/ 6/73 0600-0800 4343« (
6/ 6/73 2800-1000 5702+ (
6/ 6/73 1000-1200 3987« (
6/ 6/73 1200-1400 3835« (
6/ 6/73 1400~-1600 2019« {
4/ 6/73 1600~1800 1625« (
4/ 6/73 1800-2000 3454 (
6/ 6/73 2000-2200 3295« (
5/ 6/73 2200~2400 3936« (
DAILY AVERAGF = 3459
(Avs 8F 2HR VALUES)
67/ 7/73 0000-0200 1473 (
5/ 7/73 0200-0400 339« (
6/ 7/73 0400-02600 837+« (
67/ 7/73 0600«0800 RN
6/ 7/73 0800=1000 E 222 X
6/ 7/73 1000-1200 WA RS X
6/ 7/73 1200-1400 A2 22 X"
A/ 7/73 1400-1600 * NN
6/ 7/73 1600-1800 2 X2 X
6/ 7/73 1800=2000 LA XS T
A/ 7/73 2000-2200 PR
6/ 7/73 P200=-2400 2222 X}

£

6)
6)
6)
6)
6)
6)
6)
6)
6)
6)
6)
6)

6)
6)
6)

2
Liv Rm

1767+ (
21206 (
3428« ¢
4333.
4991. ¢
3835 (
3454 (
1790+ ¢
1320 (
3479« (
5194« (
3784«

3236

1422+ (

939. |(

863« (
R
HRN R
e
PR
HEXNRR
RN
ERNERER
HANNR
Ty
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STATION
3
/BD R
6) 1793« (
b)Y 2120+ |
6) 34546 (
) 4393« (
R) 4813« (
&) 3835« ¢
6) 3250+ (
£) 1536 (
) 1371« (
6) 3657« ¢
6) 5244« |
6) 3632« (
3258,
6) 1396«
6) 863
6) 863«
LE X E R X 3
% % % % * %
XX X% X
L E R XX X
I XX XX X
* % ¥ ¥
% % % W%
* 3% % 0%
* 3% % % % #

CO AVIRAGE CONCENTRATISNS »UG/M3

M

6)
6)
6)
6)
6)
6)
5)
6)
5)
6)
5)
5)

5)
5)
6)

4
8UTSIDE

1717« (
2070
3479+ (
4520 |
4330«
3504+ (
3047«
1434+ ¢
1015« (
3657+ (
5041« (
3327« |(

3095

1346+ (

812« |

863 (
W RN
T T
P
NN
R
W N
PR~
L
-

6)

5)
6)
6)
6)
6)
6)
6)
&)
6)
5)

6)
6)
6)



Appendix B-4

NOZ’ NO, and CO data for House No. 3 - Spring/Summer

=231 -



H3 J5g 3

VALUES IN ()
MAXe:

DATE

5/14/73
6/14/773
4/14/73
A/104/73
5/14/73
5/14/73
5/14/73
A/14/73
s/14/73
5/14/73
3/ 1+4/73
5/14/73

5/15/773
/15773
5/15/73
5/15/73
2/1./73
5/1%/73
5/1%/73
4715773
6/1-/73
6/13/73
5/1.5/73
5/15/73

5/2./73
5/720/73
5/2u/73
45722773
6£/25/73
n/20/73
2/RL/73
5/25/773
5/2,/73
2/23/73
6/20/73
5/2J/73

ARE

6 PER 2HR, 72

TIME

0000-0200

5200-0400
J400-0600
1600=0800
083G=-1C00
1002=1200
1200=14C0
1400-1600
1600=1500
1800=2000
2000=2200
2200=2400

2000=-0203
N200=0400
3400=0600
S600=0200
)800'10@0
1000=12C0
12001402
1400=1500
1600-15%00
18G0=20060
2000=22090
2200=2400

2000=3200
02C60=0400
N400=0500
7600=33C0
1800=1000
1050=1200
1200=1400
1400=16C0
1600=1500
18G0=2200
2000=-22G0
2200=2400

SPRING=SUMME ¢

NS e

N32 AVERAGE
JF O3SERVATIANS

PER DAY

1
Svek STHVE

W* 3 % WX %
LE 2 2 23
¥ % % K
LR RS X X
E R R R 2 X
L2 R L X
¥ 3 3 %

713 (
433e4 (
3352 |
2273
1012 |

5)
6)
5)
5)
6)

L X XX
X N % N
LE RS XX
LA R XX 2
tE A E R R 3

I5e 4 |
1”703
1313
1114

37 6%
1232
1037

P e T S

)
5)
5)
6)
6)
6)
5)

CONCENTRATIANS ,

IN PERIBD
STATIBN
2 3
Liv Rm /8D R
* % %R L XX RE B3
LE R X X X 3 W %% % %
X E XX X EE X 'Y X
[ E R R X X 2 LA X T X
I EE XX 2 3 LA 2R X
LEE XX X3 LE R F X K
[ E R E X & 4 * % % %% %
Ded ( A) S4e7 (
4352 ( 6) 751 (
7R ( %) 1055 (
S/hed ( 6) 54.7 ¢
RRe5 ( 6) 528 (
71e3 ( 6) 5163 (
532 ( 6) 4245 (
649 ( 6) 4542 (
732 ( 6) 560 (
Lhe8 ( H) 6lel (
3%e2 ( 6) 3643 (
3hel ( 6) 33«7
3560 ( 6) 369
6heZ ( 6H) 560 (
B4eb ( K) 61e7 (
53e2 ( 2) 55e4 (
* % ¥ % % % XX B R R
TTTTE RN
EEETE LR
NN R X NN
X2 X X LE 2R 2 X3
NN NNR W NN
538 ( 3) 4067 (
hb5e& ( 6) 503 (
636 ( 6) 533 (
7372 ( 6) S447 {
43R ( 6) 5063 (
776 ( 6) 6Fe4 |
776 ( 5) 58¢3 (

UG/ 13

4

M IJTSIDE

NN NN

R NW

NN

E WX NN

XX NN

NN ERN

AN
4) 267
£) O3¢5 (
5) 3862 |
6) 4le4
6) 4oel
6) 407 (
A) 223 (
5) 316 (
%) D2e5
A) 34ey (
5) 223 (
£) 243 (
5) 28¢5 |
5) 477 (
“) 43e¢4 (
2) 455

PR

PR

T

WKW

I

NN
3) 305 (
5) 312 (
6) 2le3 (
5) 325 (
6) 375
A5) 565 (
5) 5860 (

6)
6)

6)

)

b)
6)
o)
5)
6)
&)
6)

2)

3)
6)
6)
5)
6)
6)
6)



H3USE 3 SPRING=SUMMERK N32 AVFRAGE CBNCENTRATIAING , G/ 43
VALUES I () ARE N9« 89F Ou8SERVATIANS IN PERIB)
MAXe: 6 PER 2HR,72 PER TAY

STATISN
JATE TIME 1 2 3 4
BVER 5TBVE Liv Rm /30 RM JUTSIDE
5/21/73  NOGCO=0200 J2e3 ( 6) 6449 ( 6) 4343 ( 6) 3745 ( 6)
6/21/73  N200~0400 8547 ( 6)  5R%e5 ( 6)  4lek ( 6) 2681 ( 6)
5/21/73  H400=06C0 77+0 ( 6)  57+9 ( 6) 420 ( 6) 22e3 ( &
5/21/73  0600=0800 89¢7 ( 6)  8De€ ( A)  43e3 ( 6) 323 ( b)
5721773 0800-1000 PO5eF ( 6) 11362 ( 6) 738 ( 6) 477 ( €)
4/21/73 1000-1200 12003 ( 5) 713 ( A) 6244 ( 6)  Sdheb ( 6)
5/21/73  1200=1409 1343 ( 6)  R2e7 ( 6) 5645 ( 6)  4beb ( 3)
5/21/73  1400-1600 1483 ( 6) 103e1 ( A) 5843 ( 6)  53e0 ( b)
5/21/73  1600-1300 141+3 ( 6)  R83e3 ( A) 5743 ( &) 527 ( 6)
5/21/73  1800-2000 39e3 ( 6) 5364 ( 6) 533 ( 6) 4508 ( 5)
5/21/73 2000=2200 96e1 ( A)  ADeB ( 6)  Shel ( 6) 471 ( 6)
5/01/73  P2C0=2400 J8eD ( 6)  Blel (&) 4747 ( &)  32e5 ( 6)
DAILY AVERAGE = 11507 T4e7 52.3 4146
(Avia 8F 24R VALUES)
5/22/73  0000=2200 103e1 ( 6)  464% (&) 4747 ( 6)  31e% ( 6)
6/22/73  )200=0400 X364 ( 6)  53e2 ( 6)  47e1 ( A) 363 ( &)
6/22/73 0400=0600 58e3 ( 6) 5749 ( A) 430 ( A) 4548 ( 8)
5/22/73 06000800 66l ( 6)  63e6 ( 6) 471 ( 6)  Sleu ( ©)
5/372/73  0O800=120) 11266 ( 6)  82a7 ( 6) 700 ( 6) 5362 { 6)
5/27/73 1000=1200 1317 ( 6) 8748 ( 6) 770 ( 6) 712 ( &)
6/22/73  1200=1400 13403 ( 6) R3e1 ( 6) 7740 ( 5) 6565 ( 6)
5/22/73  1400=1600 11363 ( 3)  73e% ( 3) 6662 ( 3)  bbeR ( 3)
5/22/73  1600=1300 13064 ( 6) Q%45 ( 6)  73e3 ( 6)  83eh ( 6)
6/27/73  1800-2000 1120 ( 6) 675 ( 6)  B4el ( 6)  72e5 ( 5)
4/22/73  2000-2700 12262 ( &)  7hek ( 6) 6543 ( 6)  TUsd ( 6)
6/22/73  2200=2400 10607 ( 65)  91eD ( 6)  70e6 ( 6) 6662 ( 6)
NAILY AVERAGE = 1112 73ek 6241 6Uel

(Av(i BF 2+R VALUES)

- 233 -



HAJSE 3 SPRING=SUMMER

VALUES IN ( ) ARE

MAXse?

OATE TIMF
5/14/73 300=0200
5/14/773  5200-0400
5/14/73 N400=-0600
6/14/73 0600~-0800
6/14/73  0)800+~1009
5/14/73 1000-1200
A/14/73 1200=1400
56/14/73 1400-1500
5/14/73 1600-1500
5/14/73 1830-2000
6/14/73 2000-2200
/14773 2200=-24C0
4/153/73 H000=02200
5/15/73  2200-0400
5/15/73  2400-2600
5/15/73 0600~0800
45/15/73 H800-1000
6/15%/73 1000~-1200
4/1%/73 1230-1400
5/15/73 1400=1500
4/1%/73  16Q00-18C0
5/15/73 1800=-2000
6/15/73  2060=2200
/15773  2200-2400
5/20/773  G000=02200
4/20/73  0200-0400
A/20/73  (0400-0600
5/20/73 0600~-0800
6/20/73 N800-1000
5/23/73 1000-1200
5/20/73 1200-1400
5/20/73  1400-1400
5/20/73 1600=-1300
A/25/73 1800-2000
5/20/73  72000=-2200
6/23/73 2200-2400

NS

3F O3SERVATIAINS IN PERISD

6 PER 2HR,72 PeR DAY

1
BVvER STBYV

X EE RN
P
R R
LR R E R X ]
P
kRN
FH KRN

1745 (

3723 (

2328 (

963 (

318

328
3163
339
460 4
4608
301
303
313
353
443
539

* % # %

B T T

*

E R R X & ¥ 3
HRHERE
AW kR
PR
PR
663 |
HDled
1068
690
238
343
5562

P N e T

AVERAGE CANCENTRATIANG o

E

A)
4)
6)
5)
6)

ﬁ)
5)
65)
6)
5)
£)
6)
6}
6)
6)

3)
6)
&)
6)
6)

6)

2
Liv Rm

NN
YT R
% W %K #
L EE X X
TSR
XN N
X232
fe

146 (

167 (

Jeb
109 |

—

NN
HERNW R
RERRR
PR
KRN

3463 (

3P e 6

2046

557
Rel

238

502

~ e e e e e
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STATIGN
3
/8D R
L XS FE R )
I 3 I % %
L2 E XX 4
W 3% % 3% % N
3% % * N
EEERR B
% 3% ¥ % % ¥
5) 263 (
A) 184
6) 309 (
6) 9.2 (
5) Je5 |
6) Fe2
6) 8eR8 (
h) 117 «(
6) 2043 (
6) 280 (
6) 102 (
6) 10e4 (
a) 1043 (
6) 122 (
6) 213 (
2) 4lek (
L Z X RS R
L EE R B X 2
W 3 e %
I E R RS & 3
I X2 8 & X J
I 3 % % R
3) 117 (
6) 125 |
6) 9.2 (
6) 184 (
5) 9.2 |
5) 184 (
6) 4604 (

JG/M3
4
M BJTSIDE
NN
EW KRR
P
XA R
BN
RN R
KRN NW
4) Del |
6) 447
5) 7e5 (
5) 75 (
5) ned
5) 6e7 (
4) be3 (
5) Jeo |
5) 23«0 (
6) 14e7 |
5) 109 (
£) 109 (
5) 117 «
6) 12«1 «
5) 13e¢4 |
2) 42¢6 (
R ERER
HRM NN
P
HRXERW
HHEERR
® R KR
3) 10¢9
6) 7e¢3 (
6) De0 |
%) 6e7 (
5) 23 |
6) 2e0
%) 333 (

6)
5)
o)
5)
6)

)
)
5)
5)
6)
5)
5)
A)
6}
5)
2)

3)
6)
5)
5)
5)
5)
6)



(Av3 O8F 2HR VALUES)
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HOUSE 3 SPRINZ-SUMMER N3 AVLRAGE CBNCENTRATIANS , UG/M3
VALUES IN () ARE N9 3F O955EXRVATIAINS [N PFRIBD
MAXe: 6 PER 2HR,72 PER DAY
STATISN
JATE TIME 1 2 3 4
BVER STBVE /8D RM QUTSIDE

5/721/73 0000-0200 227 ( 6) 421 ( 5) 3947 ( 5) l4e2 ( 6)
6/21/73 ($200=0400 322 ( 6) 2heR ( 6) 1840 ( %) 7e¢5 ( 6)
6/21/73 0400-0600 33¢4 ( 6) 239 ( 6) 1647 ( 5) 7¢3 ( 6)
A/21/73 0600=-0800 43¢5 ( 6) 5%e5 ( 6) 3246 ( 6) 23¢8& ( b)
6/21/73  0800-1000 1277 ( 6) 8De7 ( 6) 640 ( 6) 334 ( 6)
6/21/73 1000-1200 326 ( 6) 184 ( 6) 133 ( 6) 125 ( 6)
A/21/73 1200-1400 456 ( 6) 334 ( 6) 12«1 ( %) 3¢5 ( 3)
6/21/73 1400-1600 39«7 ( 6) 24e7 ( 6) 103 ( 6) 104 ( %)
6/21/73 1600-1%00 PBe4 ( 6) 125 ( 6) 6¢7 ( 6) 6e7 ( 6)
6/21/73 1800=2000 23¢4 ( 6) 10«9 ( 6) 103 ( 6) 100 ( %)
6/21/73 2000=2200 30e1 ( 6) 159 ( 6) 153 ( 6) 117 ( 6)
4/21/73 2200-2400 50e2 ( 6) 405 ( 6) 3742 ( %) 10«4 ( %)
DAILY AVERAGE = 450 3340 2340 131

(Av(G BF 2HR VALUES)

6/22/73 0000-0200 33«1 ( 6) 477 ( 6) 4242 ( 6) 100 ( %)
6/22/73 0200<=0400 31e3 ( 6) 222 ( 6) 180 ( 5) 1147 ( 5)
6/22/73  0400-0600 313 ( 6) 23«0 ( 6) 20s1 ( 6) 11«7 ( 6)
6/22/73 0600-0800 50e2 ( 6) 43¢1 ( 6) 4041 ( 5) 33«0 ( &)
4/22/73 0800-1000 57¢3 ( 6) 56¢0 ( A) 518 ( 5) 31e5 ( 6)
6/22/73 1000=1200 42¢5 ( 6) 301 ( 6) 2245 ( 6) 13ec ( 6)
A/272/73 1200-1400 294 ( 6) 4he8 ( 6) 19.2 ( %) 117 ( 6)
6/22/73 1400-1600 2he2 ( 3) 117 ( 3) 11.7 ¢ 3) 117 ( 3)
6/22/73 1600=1800 bhes (&) 539 ( 6) 518 ( 6) 268 ( 5)
A/22/73 1800-2000 828 ( 5) 6540 ( 6) 6243 ( 6) 24e2 ( &)
Ar22/73  2000-2200 328 ( 6) RPe8 ( 6) R3+2 ( 6) 64el ( 6)
6/27/73 2200=2400 125¢0 ( 6) 1212 ( 6) 1215 ( 6) F4¢0 ( 6)
DAILY AVERAGLD = 596 50e4 454 292



H3USE 3  SPRING-SUMMER

VALUES IN () ARE NS.

MAXe ;

DATE TIME
6/27/73 0000-0200
6/27/73 0200-0400
6/27/73 0400-0600
6/27/73 0600-0800
5/27/73 $800-1000
5/27/73 1000~1200
4/27/73 1200=1400
6/27/73 1400=1600
5/27/73 1600=1300
5/727/73 1800-2000
5/27/73 20002200
6/27/73 2200-2400

N3 AVERAGE

9F BoSERVATIINS IN PERIBD
6 PER 2HR,»72 PER DAY

1

BvER STHBVE

NN
HHNNNW
NN R
P
P

15«0 (1)

283 ( 6)

251 ( 6)

176 ( 2)
P
Pae—
Iy

STATIBN
2 3
Liv Rm /3D M
#* 3% % 3% #* #* * 3% % 3¢ # ¥
IR S 2 XX ] LA X KL X 3
L E X X X X J * % * % 9% *
(B XXX X J W % ¥ ¥ % #

% W 6% * L E X RS X
125 (¢ 1) 15.0 ( 1)
Phe? ( 6) 23+% ( 6)
238 ( 6) 24¢7 ( 6)
1563 ( 2) 13.8 ( ?)
% % W * % * 4% % % % *

* %% % * % %% %% %

2 XX 2E I3 XS R

- 236 -

CONCENTRATIANS , UG/M3

4
8JTSIDE

% 3 % % % %

I W % % W

X X XX X3

* % % % % *

#* 3% ¥ % * *
125 (1)
23¢8 ( 6)
18¢0 ( 6)
150 ( 2)

* % % ¢ & %

LA XX X X J

o* I 9% 9 % *



H3UsSE 3
VALUES 1
MAXe 3

DATE

A/20/73
6/20/73
6/20/73
6/20/73
6/23/73
A/20/73
5/20/73
6/20/73
6/20/73
5/20/73
5/20/73
6/20/73

6/21/73
5/21/73
6/21/73
6/21/73
6/21/73
5/21/73
6/21/73
5/21/73
6/21/73
5/21/73
5/21/73
6/21/73

6/22/73
6/22/73
6/22/73
6/22/73
6/22/73
6/22/73
6/22/73
5/22/73
5/22/73
6/22/73
6/22/73
6/22/73

SPRING=SUMMER C8 AVERAGE CANCENTRATI3NS »UG/M3
ARE NYe

N ()

TIME

0000-0200
0200-0400
0400=0600
0600-0800
0800-1000
1000-1200
1200-1400
1400~1500
1600-1800
1800~-2000
2000=-2200
2200-2400

0000~-0200
n230~=0400
0400-0600
0600=-0800
0800+-1000
1000~1200
1200=1400
1400=1600
1600-1800
1800-2000
2000~-2200
2200~-2400

0000=0200
0200-0400
0400=0600
0600~0800
0800=1000
1000+-1200
1200=-1400
1400-1600
1600-1800
1800-2000
2000~2200
2200=-2400

DAILY AVERAGE =

(AVG BF 2HR VALUES)

3F BBSERXRVATIABNS IN PFRIBSD
6 PER 2HR»72 PER DAY

1

BVER S5TBVE

R
W
o RRN
R
HE R
P
4305« ( 4)
3154« ( 6)
4168« ( 6)
3177« ( 6)
2915+ ( 6)

% 9% 9% % % *

T TN
1603« ( 2)
1710« ( 6)
2101« ( 6)
3887« ( 6)
2321« ( 6)
4346+ ( 6)
5255« ( 6)
3954 ( 6)
2365 ( 6)
2333« ( 6)
3064« ( 6)

2993« ( 6)
2013 ( 6)
2316« ( 6)
1520« ( 6)
1978+ ( 6)
4545¢ ( 6)
2863« ( 6)
2718« ( 5)
4341« ( 6)
42456 ( 6)
3513« ( 6)
5208 ( 6)
3438

2
Liv Rm

AN
T T
R
RN
RN
XN NR R

3336« (

2384 (
3242« (
20562« (
2035« (
*

*

P
14395
1460«
2230
3509
2066«
3919
4344 .
2814
1532
1514 .
2316

o o o o~ o m m m ~ K

2P0
1514
1852«
9R6K «
1830«
£5939«
49100
1815
3558«
3319.
3477
4495

e T e e T e T T e T T P G

2721

- 237 -

STATIBN
3

/3D RM

L E X RE X 3

W 36 % % * %

X R & X N

[ EE Y X

W* 3% % * *

% % % ¥
4) 2755 ( &)
6) 1849+ ( 6)
6) 1674 ( 6)
6) 1933« ( 6)
6) 2095+ ( 6)

I EE R XS

A2 X
2) 1173« ( 2)
6) 1032¢ ( 6)
6) 1638¢ ( 6)
6) 2761« ( 6)
6) 1567¢ ( 6)
5) 1710« ( 6)
6) 2084e ( 6)
6) 1745e ( &)
6) 1603¢ ( 6)
6) 1549« ( 6)
6) 2031e ( 6)
6) 1959« ( %)
6) 1585e ( 6)
6) 1710e ( 6)
6) 985+ ( &)
6) 1621« ( 6)
6) 2774e ( 6)
6) 3701s ( 6)
5) 1772e ( 5)
6) 2809¢ ( 6)
6) 2927« ( 6)
6) 3334 ( 6)
6) 4389s ( 6)

2464

4
BUTSIDE

*H NN AN
NN W
P
T
XN RR
LIy
1526« ( &)
1421« ( 6)
961« ( 6)
1598« ( 6)
1311« ( 6)

% * %

¥ I % % % *

748« ( 2)
641 ( 6)
1211« ( 6)
1514+ ( 6)
1389 ( 5)
1567« ( 6)
1656+ ( 6)
1567« ( 6)
1460« ( 6)
1300« ( 6)
926« ( 6)

961« ( 6)
1086« ( 6)
1460« ( 6)

665+ ( 6)
1087+ ( 6)
2639« ( 6)
2821« ( 6)
1134 ( 5)
2132« ( 6)
1608« ( 6)
2408« ( 6)
3640« ( 6)
1808



H3USE 3 SPRI~NG-SUMMER (8O AVERAGE CINCENTRATIANS ,UG/M3

VALUES IN ( ) ARE NAe 2IF O3SERVATISNS IN PERIB)D
MAXe: 6 PER 2HR»72 PER DAY
STATIGN
DATE TIME 1 2 3 4
BVER STBVE Liv Rm /BD RM QUTSIDE
A/23/773 0000~0200 4198« ( 7) 3806 ( 7) 3500 ( 7) 2615 (
A723/73 (0200-0400 3096« ( 6) 7704 ( 6) c419e ( 5) 1742« (
5/23/73 0400-0600 2868« ( 6) 2404« ( 6) 2226« ( 5) 14426 (
5/23/73 0600=-02%00 3341« ( 5) 2914 ( 6) 2771 ( 6) 2201« (
6/23/73 0800~1000 3998. ( 6) 3322« ( 5) 3393« ( 6) 2894« (
6723773 1000-1200 4559« ( 3) 3832« ( 5) 4302« ( 5) 4117«
A/23/73 1200-1400 4596« ( 6) 3527« ( 6) 3598« ( A) 28506 ¢
5/23/73 1400-1600 3218« ( %) 1370 ( 6) 1507+ ( 6) 1472« ¢
A/23/73 1600-1800 3242« ( 6) 2280 ( 6) 2209« ( 6) 2138« |
6/723/73 1800-2000 5295 ( 6) 5201s ( 6) 5623 ( %) 6306+ (
4/23/773  2000~-2200 5023 ( 6) 4168« ( 6) 4417« ( 6) 35095«
A/23/73 2200-2400 3491« ( 6) 2351 ( 6) 2565« ( 5) 2565« |
DAILY AVERAGE = 3910 3207 3211 2953
(AVva BF 2HR VALUES)
6/24/73 0000-0200 4133« ( 6) 2529« ( 6) 2672« ( 6) 2707« |
A/._4/73 0200-0400 3705« ( 6) 2422¢ ( A) 2494e ( A) 2351e |
A5/24/73  04C0-0600 3384« ( 6) 1935« ( 6) 20656« ( 5) 1817+« (
5/24/73 (600-0800 3135« ( 6) 2138« ( 6) 22446 ( 6) 2031«
5/0o4/73 0800-1000 4988« ( 6) 2173« ( 6) 2203« ( 6) 1282+ ¢
5/24/73 1000-1200 1482+ ( 6) 641 ( 6) 854 ( 6) 342« |
6/24/73 1200-1400 2636« ( 6) 1389+ ( 6) 676 ( 6) 498
5/24/73 1400-1600 3491 ( 6) 2209e ( 6) 1496¢ ( 5) 1389« |
6/24/73 1600-1800 3901« ( %) 3133« ( 6) 2048« ( 6) 908« |
h/724/73 18B00-2000 2451« ( 6) 45246 ( 6) 2529 ( 6) 1603« (
A/24/73 2000-2200 53053« ( 6) 4026e¢ ( 6) 3064« ( 6) 1995+ (
5/24/73 2200-2400 5490« ( 6) 5433 ( 6) 6074 ( 6) 4506«
CAILY AVERAGE = 3305 2719 P36 1786
(AV3 BF 2HR VALUES)
6/25/73 0000-0200 3087« ( 6) 63066 ( 6) 6626« ( 6) 6377« |
5/°5/73  0200-0400 605 ( 6) #9987 ( 6) 5308« ( 5) 4952« (
6/25/73 0400-0600 3519« ( 6) 1809 ( 6) 2023e¢ ( H) 1667+ {
6/25/73 0600~0800 4553« ( 6) P843e ( H) .3092e¢ ( 8) 2701e (
6/2%/73 0800~1000 D024 ( 6) 3U31e ( H) 3776 ( H) 23576 |
5/25/73 1000~-1200 2160« ( 6) P721e ( 6) 1973« ( 6) 1061« (
6/25/73 1200-1400 2515« ( 6) 207+« ( 6) 1517« ( 6) 1481+
6/725/73 1400-1600 2422« ( 6) R40e ( 6) 890« ( 5) 676«
6/25/73 1600-13800 3393« ( 6) 2039 ( 6) 2039« ( 6) 1861+ (
6/725/73 1800-2000 3044 ( 8) c046e ( 6) 1797« ( 6) 1405« (
5/2%/73 2000+2200 3790« ( %) P6R6e« ( 6) 3042« ( 6) 2223+
6/25/73 2200-2400 5475 ( 6) 4P44e ( 6) 4529« ( 6) 3781« (
DAILY AVERAGE = 4316 3008, 3051 2595,

(AVG

BF 24R VALUES)
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7)
6)
6)
6)
6)
5)
6)
6)
6)
6)
6)
6)

5)
&)
6)
6)

5)

6)
6)
6)
6)
6)
6)

5)
6)
6)
6)
6)
6)
6)
6)
6)
6)
6)
6)



SFRING=SUMMER
ARE NS

H3USE 3

VALUES IN ()

MAXe 2

DATE TIvF
6/26/73 0000=-0200
5/,26/73  (0200=0400
6/26/73 0400-0600
6/26/73 0600-0800
5/26/73  0800-1000
5/26/73 1000-1200
5/26/73 1200-1400
A/26/73 1400-1600
6/726/73 1600-1300
5/26/73 1800-2000
5/26/73 2000=2200
6/26/73 2200+-2400

CAILY AVERAGE =
(AVG BF 24R VALUES)

5/27/73
5/27/73
6/27/73
5/27/73
5/27/73
5/27/73
6/27/73
5/27/73
5/27/73
5/27/73
/27773
6/27/73

0000-0200
0200+-0400
0400-0600
0600-0%00
0800=1000
1000-1200
1200-1400
1400-1600
1600-1800
1800-2000
2000-2200
2200=-2400

DAILY AVERAGE =

(AVG

5/29/73
5/23/73
65/29/73
65/29/73
6/29/73
6/29/73
5/29/73
6/237/73
6/29/73
A7/29/73
~/23/73
6/29/73

8F 2HR VALUES

0000-2200
0200~0400
0400-0600
N0600=-0800
D800~1000
1000~1200
1200-1400
1400-1600
1600-1800
1800=-2000
2000+-2200
2200-2400

~

9F BBSERVATIANS IN PERIBD
6 PER 2HR,72 PER DAY

1
BVER STBvV

4571« (
2364«
2202« |(
C669e |
4460 |
3938« (
3091 (
2296+ (
29830 (
2824« (
4311« (
34426

3263,

4743
3795,
3830
4376
3852,
3584,
2776
2512
2002
3338
4568
65254

L i S S PG

3777

3473
3092«
2776
3198,
2951,
2494
2389,
2108« (
33222
Xk
¥ X% K%
EE R E R

e T S )

6)
5)
5)
5)
5)
5)
5)
6)
5)
6)
6)
6)

6)
6)
5)
5)
5)
6)
6)
&)
6)
7)
6)
5)

A)
6)
5)
6)
6)
6)
6)
1)

2
Liv Rm

3610 (
2613« (
777« (
1172« (
2358« (
PIRNDe |
1808« (
1082« |
1843«
2402« |
£82%9e (
2836 (

21273

2P2%3
2178,
1616
1686
1918
2354
1245
1177«

703
1716
2846
4778

L R R T e T T e T T S A

2043

4359
2037,
17564
2002
1791,
913
738
843 ¢

XXX
* N R XN
LR 2 L R
EXE R TR

L B NP PP
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STATIBN
3
/B0 R
6) 3538%8s (
6) P685e (
6) 884 (
A) 1457« (
6) 1895« (
) 2909« (
6) 1808« (
6)Y 1227« (
6) 1701« (
5) 1697« (
6) 23573« (
6) 2551 (
2077
6) 2635« (
6) P283e (
A) 1897« (
6) 2108e (
5) 2002« (
6) 2354 (
A) 1223+ (
6) 931« (
6) 632« (
7) 1385 (
6) 2986+ (
6) 4603« (
2087
6) 1967« (
6) 1581« (
6) 1335« (
6) 1721« (
6) 1475« (
6) 878 (
6) 667 (
1) 843« (
LR B S X
L EE EE X1
¥* 3% W % * W
¥ 3% W % ¥ %

CO AV=RAGE CINCENTRATI3NS ,UG/M3

M

5)
5)
5)
5)
5)
5)
5)
5)
5)
5)
5)
5)

5)
5)
6)
6)
5)
6)
&)
6)
5)
7)
6)
6)

6)
6)
5)
6)
5)
6)
6)
)

4
JUTSIDE

3075
£399.
813
1386
1610.
2802
1665
1156.
1380,
906
1973,
2694 .

L N N T e T T e N e S ey

1822.

2248
1405
1265
1475
1328+
1792«
913,
931
527
903
2846
4111

i R N e N e T T e T e T = - Sy

1645,

1229.
759
632

1019.

1019,
773
667
843 (

NN R
W
NN W
Py

L N e

&)
6)
5)
6)
&)
6)
6)
5)
6)
6)
5)

5)

5)
6)
6)
5)
5)
6)
6)
6)
6)
7)

5)

6)

6)
5)
5)
6)
5)
6)
6)
1)



HIUSF 3 SPRING=SUMMER C8 AVERAGE CINCENTRATIAONS »UG/M3

VALUES IN ( ) ARE NS« 9F GBSERVATISNS IN PERIBD
MAXe: 6 PER 2HR»72 PER DAY
STATIBN
DATE TIME 1 2 3 4
BVER STBVE Liv Rm /8D RM BUTSIDE

7/ 5/73 0000=-0200 * 3 3 % [ X2 LT XS X3 * B3 % % N
7/ /73 0200=-0400 % 3 % H ¥ [ Z X XXX X' X% 2 * % % W * *
7/ /73 ND&400~0600 [T XXX (22 X% 2 [ ET TR IR X R
7/ 5/73 0600~0800 I X2 RS2 * 9% %% %% [ TR R ¥ % N % NN
7/ 5/73 0800=1000 2R 2R ) X 2X X L XX T X ¥ 3 % % % %
7/ 5/73 1000-1200 ey Py H R NN RN
7/ 5/73 1200-1400 [ EXX X X (R X 22X ¥ % % % % 2222 2%
7/ /73 1400~1600 2791« ( 3) 16560« ( 3) 1886+ ( 3) 1584+ (
7/ 5/73 1600-1800 1469« ( 6) 1228« ( 6) 1303« ( 6) 1076+« (
7/ 5/73 1800-2000 2882« ( 6) 1643« ( 6) 4162+ ( &) 2766+ (
7/ 5/73 2000-2200 4380s ( 6) 35%8¢ ( 6) 3323 ( 6) 2758« (
7/ 5/73 2200-2400 4288+ ( 5) 3043« ( 6) 2893 ( 6) 2176« (
7/ /73 0000-0200 2397« ( 6) 18h5« ( 6) 1865¢ ( 6) 1299« |
7/ /73 0200-0400 2498, ( 6) 1366+ ( 6) 1404« ( 5) 839« (
7/ 6/73 0D400=-0600 2671« ( 6) 1539« ( 6) 1614 ( 6) 1011e (
7/ 6/73 0600~0800 3622« ( 5) 2399« ( 5) 2490« ( 5) 1902« (
7/ «/73 0N8C0=-1000 3008e ( 6) 1882¢ ( 6) 1749+ ( 6) 1409 (
7/ 6/73 1000~1200 3995« ( 6) 2579« ( 6) 2484¢ ( 6) 2184 (
7/ 6/73 1200-1400 3157« ( 6) 1988« ( 6) 1761« ( 6) 1422 (
7/ 6/73 14Q00-1600 2583« ( 6) 1520« ( 6) 1451« ( 6) 1262+ (
7/ /73 1600-1800 3543 ( 7) 2121« (7)) 2282« ( 7)) 21856 (
7/ 6/73 1800-2000 4482e¢ ( 6) 27460 ( 6) 2860« ( H) 2746 (
7/ 6/73 2000~-2200 7303 ( 6) 55548e ( 6) 3983e¢ ( 6) 5530. (
7/ /73 2200=2400 3173 ( 6) 8305 ( 6) B4S56e¢ ( 5) 7830« (

CAILY AVERAGE = 4086+ 2823 2867 2473
(AV3 BF 2HR VALUES)
7/ 7/73 0000-07200 3863« ( H) 7331 ( b)) 7263 ( 6) 7304e (
7/ 7/73 0200-0400 7534 ( 6) 6218 ( 6) 6327« ( 6) 5437 (
7/ 7/73 0400~0500 5216 ( 6) 4311e ( 6) 4348 ( 6) 3179 (
7/ 7/73 0600=-0800 4227+ ( 6) 3038e¢ ( 6) 3171« ( 56) 1714«
7/ 7/73 0800-1000 4068¢ ( 6) 2785« ( 6) 2747« ( 6) 1163e |
7/ 7/73 1000-1200 3296« ( 6) 2240« ( 6) 1373« ( 6) 920 |
7/ 7/73 1200=1400 2120 ( 5) 687« ( 6) 875« ( 6) 6387« (
7/ 7/73 1400-1600 3788+« ( 6) P619e ( 6) 921« ( 5) 937« {
7/ 7773 1600-1800 5842« ( 6) 4711« ( 6) 3315« ( 6) 3428+ |
7/ 7/73 1800=-2000 166« ( 6) RHKRNDe ( 6) 3499« ( 6) 7624« |
7/ 7/73 2000-2200 8665e ( 6) 9254e ( 6) 7231« ( 6) 7594 (
7/ 7/73 2200=2400 3007« ( 6) 8177« ( 6) 7800« ( 6) 6932«

DAILY AVERAGE = 5899 5010 4233 3924

(AVG

B8F 2HR VALUES)

- 240 -

3)

5)

6)
5)

6)

5)
&)
6)
5)
5)
6)
6)
6)
7)
6)
6)
&)

6)
6)
6)
6)
6)
6)
o)
6)
6)
5)
6)



H3USF 3 SPrING=SUMMER (8 AVERAGE CINCENTRATIINS ,»UG/M3
VALUES IN ( ) ARE NAe 3F BBSERVATIANS IN PFRIB)
MAXe: 6 PER PHRS72 PER DAY
STATIBN
NATE TIME 1 ? 3 4
BVER STHVE Liv Rm /8D RM 8JTSIDE
7/ %/73 0000~0200 5620« ( 6) 463%¢ ( 6) 4413« ( 6) 3432+ (
7/ %/73 0200~-0400 41946 ( b)) 3327« ( ) 3176« ( 5) 1969 (
7/ /73  2400-0600 3041« ( 6) 20A1e ( 6) 1910¢ ( 6) 778+ (
7/ /73 0600=0800 2635 ( 6) 1654%e ( 6) 1616 ( 5) 4474 (
7/ #&/73 0800-1000 P820e ( 6) PBARe ( 6) 16240 ( 6) 681 |
7/ 8/73 1000-1200 3188¢ ( 6) 7509¢ ( 6) 1333« ( 6) 510.
7/ £/73 1200-1400 2857« ( 6) 1687« ( 6) 323« ( %) 518+ (
7/ 8&/73 1400-1600 3280« ( 6) 2035« ( 6) 633« ( 6) 715« ¢
7/ &/73 1600-1800 3032¢ ( 6) 1674 ( 6) 316 ( 5) 3546 |
7/ 8/73 1800-2000 5568 ( 6) 40R2e ( 6) 928« ( A) 2400¢ |
7/ #/73 2000=2200 3482« ( 6) 7934 ( H6) 5180 ( &) 5848e |
7/ &/73 2200-2400 10158+ ( 6) 8913« ( 6) /423« ( 6) 6310« (
DAILY AVERAGE = 4573 3587« 2408 1997,
(AV:: B8F 2HR VALUES)
7/ 9/73 0000=-0200 5620¢ ( 6) 5677« ( 6) 3451« ( 6) 2471 (
7/ 9/73 0200-0400 4327 ( 5) 3233e ( A) 2328« ( H) 1196« (
7/ 3/73 0400=0600 2835¢ ( 6) 1779« ( A) 1401e ( 5) 534¢ |
7/ 3/73 2600=0800 3258¢ ( 6) 2277« ( 6) 1900« ( 5) 1221+ (
7/ 9/73 0D800-1000 4134 ( 6) P927¢ ( 6) 16056 ( 6) 2419 |
7/ 9/73 1000-1200 3849 ( 6) 2529¢ ( 6) 1057 ( 5) 452+
7/ 9773 1200-1400 4497« ( 6) 3327« ( 6) 1555« ( 6) 1155+ (
7/ 9773 1400-1600 3713 ( 6) 26357« ( 6) 1789« ( 6) 18654+ (
7/ 9/73 16001800 3202« ( 6) 1768« ( 6) 334 ( 5) 336 (
7/ 9773 1800=~2000 3387« ( 6) 3172« ( 6) 555« ( 6) 481«
7/ 3/73 2000-2200 4803e¢ ( 6) 3520« ( 6) 3077« ( 5) 3077e (
7/ 9/73 2200-2400 7422« ( 6) 64D4e ( 6) 3235« ( 5) 2442 |
DAILY AVERAGE = 4337 3273 1858, 1471
(AVG BF 24R VALUES)
7/10/73 0000-0200 5639« ( 6) 56358« ( 6) 2263« ( 6) 1547e (
7/10/73 0200=-0400 3696e¢ ( 6) 4730« ( 6) 1993« ( 6) 1244 (
7/10/73  0400-0600 5168 ( 6) 42463e ( 6) 2074 ( 6) 1471« (
7/10/73 0600-0800 5847« ( 6) 4790e ( 6) 2414e ( 6) 2187« (
7/10/73 0800=1000 5038 ( ) 74206 ( 6) 3771 ( 6) 2640« (
7710773 1000-1200 3762¢ ( 5) 5407« ( 5) 2920« ( 3) 2486« (
7/10/73 1200-1400 4233« ( 6) 3115« ( 6) 9446 ( 6) 812« (
7710773 1400-1600 3458« ( b) 2340e¢ ( 6) 1090« ( 6) 1037+
7/10/73 1600-1800 4635 ( 6) 28359« ( 6) 1116e ( 5) 1182« (
7/10/73 1800-2000 3296« ( 6) 3783« ( 6) 2073« ( 5) 1908+ {
7712773 2000-2200 5606e ( 6) 4534e ( 6) 3501 ( 6) 2811le (
7/10/73 2200-2400 6027« ( 6) 4909 ( 6) 2212« ( 6) 1949. (
DAILY AVERAGE = 3367 4491 2365 1775

(AVS BF 2HR VALUES)
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6)
6)
6)
6)
6)
6)
6)
6)
6)
6)
6)
6)

6)
5)
6)
6)
6)
6)
5)
6)
5)
6)
6)
6)

6)
6)
5)
6)
6)
6)
5)
6)
6)
6)
5)



H3ust 3 SPRIVI=SUYMER CB AVERAGE CAONCENTRATIANS »UG/M3
VALUFS IN ( ) ARE NB8s 3F A83SERVATIANS IN PERIB)D
MAXe: 6 PER 2HR,»72 PER DAY
STATIBN
DATE TIME 1 2 3
9VER ST8VE Liv Rm /3D RM
7/11/73 0000-0200 7205« ( 6) 58384 ( 6) 1773« ( 6)
7711773 0200-0400 5356 ( 6) 4431e¢ ( 6) 2602+ ( 6)
7/11/73 0400-0600 3848« ( 6) 2716« ( 6) 2150+ ( 6)
7/11/73 0600=-0800 4036« ( 6) 2904s ( 6) 2376 ( 6)
7/11/73 0830-1000 3658¢ ( 6) 4942¢ ( H) 4hl4e ( 6)
7/11/73 1000-1200 53322« { 6) #4889« ( H) 2376 ( 5)
7/11/773 12C0~-1400 4326 ( 6) 3244e ( 6) 2753« ( 6)
7/11/73 1400-1600 4489« ( 6) 2847« ( A) 2263« ( 5)
7/11/73 1600-1800 4036 ( 6) 2489 ( 6) 21172 ( 6)
7711773 1800-2000 5356 ( 6) 3885« ( A) 3621 ( 5)
7/11/773 2000-2200 7953 ( 6) H828s ( &) 56601 ( A)
7/11/73 2200-2400 3432« ( 6) P338¢ ( 6) 1999+ ( 5)
DAILY AVERAGE = 5152 3920 2920
(AVG BF 24R VALUES)
7/172/773 0000=0200 1735« ( 6) 905« ( 6) 754« ( 6)
7/12/73 0200-0400 1358 { 6) 528« ( 6) 452« ( 6)
7/12/73 0400-0600 1519« ( 7) 743« (7)) 517« ( 7)
7/12/73 {(600-0800 2402« ( 6) 1018« ( 6) 1244 ( 5)
7/12/73 (0800~=1000 4564 ( 6) 3938Be ( 6) 4451« ( 6)
7/12/73 1000-1200 5602« ( 6) 5432« ( 6) 6526 ( 6)
7712773 1200-1400 3545 ( 6) 4225 ( H) 4262« ( 5)
7/12/73 1400-1600 2942« ( 5) 1836« ( 5) 1901« ( 3)
7/12/73 1600-1800 2451« ( 6) 1244 ( 6) 1244 ( 5)
7/12/73 1800-2000 5095« ( 6) 2339« ( 6) 2603« ( 6)
7/12/73 2000-2200 5451« ( 6) 5621« ( 6) 3960« ( 5)
7/12/73 2200-2400 5470 ( 6) 4829 ( 6) 4527« ( 5)
DAILY AVERAGE = 4311 2728 2870
(AVG 8F 2HR VALUES)
7/13/73 0000-0200 3696+ ( 6) P82%e ( 6) 2716 ( 6)
7/13/73 0200-0400 2829« ( 6) 1886 ( 6) 1884« ( 6)
7/13/773 0400-0600 2565« ( 6) 1622« ( 6) 1735« ( 6)
7/13/73 0600-0800 3357« ( 6) 2376 ( H) 2hlye ( 5)
7/13/73 0800-1000 4753« (1) 3621« ( 1) 3621« ( 1)
7/13/73 1000~-1200 [Z 22 % X * I ¥ 3% % I Z2 X E 2
7/13/73 1200-1400 T X 2™ AR Ty
7/13/73 1400-1600 222X X 22 22X I 2222 X
7/13/73 1600=-1800 XX XX * % % % % % 3% % %
7/13/73 1800~-2000 (22222 NN W I Z2 XXX
7/13/73 2000=2200 I Z XX 222 I Z 22 XS %% %
7/13/73 2200=2400 e~ HRENNR R NER

- 242 -

4
3JTSIDE

1282+
1131
1018.
1697.
1961.
1886
1773
1999.
1622«
4640
6111
1508.

P e el e e e e e i T

2219

452
226
498
679
3923
4828
3960
1720
1433
2678
5262
3848

Pl i e e e e e e e e e

2542«

2678
1206,
980,
2075
2489 (
R s s
Ty
T
R
R YTy
NN
NN

6)
6)
5)
6)
6)
5)
6)
6)
6)
6)
6)
5)

5)
6)
3)
6)
6)
6)
6)
6)
6)
6)
6)

6)
6)
6)
6)
1)



Appendix B-~5

NO, , NO, and CO data for House No. 3 - Fall/Winter
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HIUSE =3

VALUES IN ()
MAXe :

DATE

11724773
11/25/73
11/28/73
11/728/73
11/23/73
11723773
11728773
11/2%/73
11728773
11/728/73
11728773
11/728/73

11729773
11729773
11729773
11/729/73
11/29/73
11729773
11729773
11723773
11/23/73
11729773
11/723/73
11/23/73

11/733/73
11730773
11/30/73
11/30/73
11,/306/73
11730773
11/730/73
11/30/73
11730773
11/30/73
11/30/73
11730773

FALL-WINTER
ARE NS

N92 AVERAGE
3F B8SERVATIGNS

6 PER 2HR,»72 PER DAY

TIME

0000-0200
0200-0400
0400~0600
0600-0R00
0800~1000
1000-1200
1200-1400
1400-1600
1600-1800
1800-2000
2000~-2200
2200-2400

0000-0200
0200-0400
0400=0600
0600-0800
0800-1000
1000-1200
1200-1400
1400-1600
1600~-1300
1800-2000
2000-2200
2200=2400

0000-0200
2200-0400
0400-0600
0600-0800
0800~-1000
1000-1200
1200=-1400
1400-1600
1600-1800
1800=-2000
2000-2200
2200=~2400

DATLY AVERAGE =

(Ava BF 2HR VALUES)

1

NN
T
RN
ERNNENE
* RN
BN
P~
85¢0 ( 2)
266e2 ( 6)
4153 ( 6)
1738 ( 6)
37¢0 ( 3)
R6e8 ( 6)
750 ( 6)
B36¢8 ( 6)
717 ( 6)
1390 ( 6)
P
RN
36«7 ( 3)
1037 ( 6)
1288 ( 6)
1553 ( 6)
75«2 ( 6)
383 ( 6)
48e¢3 ( 6)
483 ( 6)
920 ( 6)
467 ( 6)
46¢7 ( 6)
42¢0 ( 5)
50«0 (&)
53¢3 ( 6)
58¢3 ( 6)
61«7 ( 6)
450 ( 6)
526

CONCENTRATIANS ,
IN PERIBD

STATIBN

RN
PR
Py
P
HHBNNR
HERER
NN
R0«0 ( 2)
98e¢7 ( 6)
1593 ( 6)
952 ( 6)
625 ( &)
51¢7 ( 6)
51«7 ( 6)
38¢3 ( 6)
4060 ( 6)
56e¢7 ( 6)
HRERE R
HRERNNS
46¢7 ( 3
85¢8 ( 6)
852 ( 6)
6ReS ( 6)
35«0 ( 6)
4Re3 ( 6)
400 ( 6)
347 ( 6)
602 ( 6)
417 ( 6)
43¢3 ( 6)
4440 ( 5)
425 ( 4)
517 ( 6)
600 ( 6)
53¢3 ( 6)
41¢7 ( 6)
k§-9

1A 2
8VER STBVE 1M FI9M STBVE LIV/ RM

Ty

% 3% % %%

[ Z X XX X

HRRRR

L Z3. XS X ]

(X EX X

L XET XX R
6040 ( 1)
58.5 ( 6)

1158 ( 6)
780 ( B)
1240 ( 3)
5647 ( 5)
46.7 ( 6)
41.7 ( 6)
3363 ( 5)
383 ( 6)

* 9 % N %

L EX X2 X
167 ( 3)
200 ( 6)
38,3 ( %)
2540 ( 6)
317 ( 6)
283 ( 6)
1647 ( %)
233 ( 5)
31.7 ( 6)
36.7 ( 5)
23¢3 ( 5)

" 1640 ( 5)
250 ( 4)
3060 ( 6)
333 ( 6)
55¢2 ( 6)
2040 ( 5)
2843

UG/M3

4
SJTSIDE

NN WN
X321

W NN
Wk ER
22222
NN

S YT s)
70«0 ( 2)
650 ( 6)
68e3 ( 6)
53¢3 ( 5)
3060 ( 3)

26e¢7 ( 6)
26¢7 ( 6)
21e¢7 ( 6)
23¢3 ( 6)
317 ( 6)
P
P
20¢0 ( 3)
35«0 ( 6)
317 ( &)
417 ( 6)
15«0 ( 6)
350 ( 6)
250 ( 6)
280 ( B)
400 ( 6)
267 ( 6)
21¢7 ( 6)
280 ( 5)
350 ( 4)
4560 ( 6)
58¢3 ( 6)
535 ( 6)
21e¢7 ( 6)
352



H3IUSE
VALUES IN ()
MAX e ?

DATE

127
12/
12/
127
12/
12/
127
127
127
127
12/
127

127
127
127
12/
127
ters
127
12/
12/
12/
127
127

127
127
12/
12/
127
12/
127
127
127
127
12/
12/

1773
1773
1773
1773
1773
1/73
1773
1773
1/73
1773
1773
1/73

/73
2773
°/73
2/73
2/73
2/73
2/73
”/73
2773
2/73
2773
2/73

3/73
3/73
3/73
3/773
3/73
3773
3/73
3/73
3/73
3773
3773
3/73

-3

FALL-WINTER

NB2 AVERAGE

CONCENTRATIANSG ,

ARE Nf+s 9F OBSERVATIGEGNS IN PERIBD
6 PER 2HR,72 PER DAY
STATIBN
TIME 1 2

BVER STEBVE 1M FROBM STAHAVE LIvV/ R
0000=-0200 300 ( 6) 417 ( 6) 183 (
0200«0400 43¢3 ( 6} "De0 ( 6) 183 (
0400-0600 383 ( &) 400 ( 6) 1647 (
N600=0800 450 ( 6) 4147 ( 6) 17.5 (
0800-=1000 48¢3 ( 6) 450 ( &) 20.0 (
1000~1200 617 { A) 433 ( A) 133 (
1200~1400 717 ( 6) 533 ( 6) 1647 (
1400-1600 LEZ X 23] T XXX RS I X E X2
1600=-1800 (R TR R (XX X2 [T XSRS
1800-2000 XX X X2 XX} ISR X X
2000=2200 (2 X2 2% (XX XL R} (XXX
2200-2400 WM NW R XX 222 Fa kRN
2000=-0200 2 X R RS [XE X 2R [ XX X2 2]
02C0=0400 [ ZXE X2 'E X XXX [ X R TR
J400-0600 I ZXT TR EXE TR IXE 22
n600-0800 733 ( 3) 367 ( 3) 150 (
080G0~1000 66e7 ( 6) 467 ( 6) 14,0 (
1000-1200 73¢3 ( 6) 5540 ( 6) 12.2 (
1200~1400 70«0 ( 5) 583 ( 6) 133 (
1400-1600 767 ( 6) 523 ( &) 18,3
1600-1800 633 ( ) 567 ( 3) 3667 (
1800=20C0 [ TR [E X X2 X NN
2000=2200 [T Z R XX XT X XX 2 2
2200=2400 LN TR YT TR P
0000«0200 (2 X X R [ZEXRE R N
7200=0400 [Z 22 2R} (XX TR [ET RS X
N400=0600 LT XX TR FE XX TR [ TSR 2]
Nn600-0%00 XKW W ERRNRR EHHNER
JI800+-1000 [EE XXX} * NN IS XS R
1000-1200 1003 ( 3) 467 ( ) 5343 (
1200-1400 Ble7 ( 6) 4343 ( 6) 7060 (
1400-1600 353 ( 6) 5040 ( 6) 617 (
1600=1800 20«0 ( &) 400 ( 6) 6060 (
1800~2000 2777 ( b)) 1623 ( 6) 5843 (
2000-2200 1122 ( 6} 635 ( 6) 90.2 (
2200-2400 733 ( 5) 433 ( 6) 4647 (

- 245 -

UG/M3

M

6)
5)
3)
4)
2)
3)
3)

2)
3)
4)
6)
6)

3)

3)
6)
5)
65)
5)
5)
6)

4
BUTSIDE

217
2000
2Je0
175
175
183
16¢0
HRERER
R RERR
XRRBRE
NN R
HNE KRR

P e e

2 EXER ]
NN N
Yy
20e0 (
200
150
183
283
600 (
P
P

LA SR K X4

* 9 % % % %
W NR
YTy
NN
NN RW
467
4167
533
767
1305
718
500

P e e e e T e

6)
6)
4)
4)
4)
6)
5)

3)
5)
4)
6)
5)
3)



HIUSE =3
VALUES 1
MAXe ¢

DATE

12/ 4/73
127 4/73
12/ 4/73
127 4/73
127 4/73
127 4/73
12/ 4773
12/ 4/73
127 4/73
127 4/73
127 4/73
127 4773

127 %/73
127 5/73
127 %/73
127 3/73
12/ 3/73
127 5/73
12/ 5773
127 5/73
127 5/73
127 /73
127 %/73
127 /73

12/11/73
12/11/73
12711773
12711773
12711773
12711773
12711773
12711773
12711773
12711773
12711/73
12711773

FALL-WwINTER
ARE NHe

NCOC)

6 PER 2HR»72 PER DAY

TIME

2000=0200
0200-0400
0400=0600
J2600=-0800
0800-1G00
1000-1200
1260~1400
1400-1600
1600-1800
1800-2000
2000-2200
2200-2400

N000=0200
0200-0400
0400=-0600
N600=23800
7800-1000
1000-1200
1200-1400
1400-1600
1600=-1300
1800=2000
2000=-2200
2200=2400

5000-0200
0200=0400
J400=0600
N600=-0800
0800-100C
1000-1200
1200-1400
1400-1600
1600~-1800
1800~2000
2000=-2200
2200=2400

- 246 -

N2 AVERAGE CONCENTRATIANS , UG/M3
9F B8BSERVATIABNS IN PFRIBD
STATIBN
1 1A 2 4
BVER STBVE 1M FRBM STOVE _1V/ R™ 3JUTSIDE
450 ( 6) 4340 ( 5) 3667 ( 5) 56¢7 ( 6)
533 ( 6) S1.7 ( 6) 45.0 ( %) 417 ( 6)
467 ( 6) 48¢3 ( A) 400 ( %) 46¢7 ( 5)
1323 ( 6) 8Re7 ( 6) 517 ( 6) 73«3 ( 6)
Ble% ( 6) 767 ( 6) 9043 ( %) Ioe2 ( 6)
33e5 ( 6) 6%¢3 ( 5) 9847 ( 5) 91«7 ( 5)
1072 ( 6) 1085 ( 6) 972 ( 6) 937 ( 6)

* % 3% % * % I EX XX X 3 XX X X X [EE X X XK

* %% W% % 2 X X & X 4 * 3 % 9% N IR X XX 33

L X XX X (XX R B X J [ XXX 2 * % % %% %

% % % % % % * 3% * % % 22 2 X & ] %* % %% * W

* 3% % % % % LR R X X} XL X R R LA X X 2 X 3

EX XXX X X2 X X X3 I EE T X7 & % % % % %

I XX R XN IR X R ¥ X J * % % % %N R E R X X3

X XX X X % % % %% I EE RS B ) * % % % % %

L XXX X X J % % % %% L X2 R X R 3 % % * %
650 ( 2) 70«0 ( 2) 85«5 ( 2) 60¢0 ( 2)
6l1e7 ( 6) 633 ( 6) 553 ( 5) 517 ( 5)
650 ( 6) 61¢7 ( 5) 48¢3 ( %) 4le¢7 ( 6)
600 ( 6) 600 ( 6) 4540 ( 6) 36¢7 ( 6)

3148 ( A) P108 ( 6) 83.7 ( A} 78e¢8 ( 6)
R2e2 ( 5) 600 ( 5) 560 ( 3) 32«0 ( 5)

XXX 2 X 4 [ Z XXX X ] * 9 % %% % * % % * ¥ %

LEX X Z 2 J I E XXX X4 % 3% % 3% % % * % %W * %

L XXX X X X XX R J XX N E X * % * % W

* %% % %% % % % % RN L XX R X X [ R X X X X 3

%36 % * % * L XX R X L XS B'E B * % % %%

[ 2 XX X X * 9 % % # % XS X X X R X X X 3

* % % % % % X8 X 2 XX XX XY EX R X X X J

* %% % %N % % % % %% I X2 XX X L E X 2 2 X3

* % % % %8 * 3% * %N * * 3% % % %N % % 3% % % %
740 ( 9) 6240 ( 95) 3640 ( &) 38«0 ( 5)
300 ( 6) 53«0 ( 6) 317 ( 6) 367 ( 6)
56¢7 ( 6) 53«3 ( 6) 4343 ( 5) 38e3 ( 6)
68¢3 ( 6) 483 ( 6) 46.7 ( 6) 3060 ( /)
58¢3 ( 6) 4843 ( 6) 28¢3 ( 5) 250 ( 6)



HAUSE

~3

FALL=-WINTER

VALUES I~ () ARE NS
MAXe: 6 PER 2HR,»72
DATE TIME
12712773 0000-0200
12712773 0200-0400
12712773 (0400=0600
12712773 0600«0800
12/12/73 (0800-1000
12712773 1000-1200
12712773 1200-1400
12/12/773 1400=-1600
12712773 1600-1%00
12/12/73 1800=-7200C
12/12/73  20C0-2200
12712773  2200-2400
12/14/73  H00L0=0200
12/14/73 0200=0400
12714773  03400-0600
12714773 0600~0300
12714773 800-1000
12/14/73 1000~-17200
12714773 1200-1400
12714/73 1400-1600
12714/73  1600-1R00
12714/73 1800-20C0
12/14/73 2000-2200
12714773 2200-2400
12/1%/73 0000-0200
12715773 0200~0400
12/15/73 n400=-0600
12/715/73  )600~2800
12/1%/73  23800-1000
12715/73 1000-1200
12715773 1200-1400
1271-/73 14G0-1600
12715773 1600-1%00
12715773 1800-2000
12/15/73 2000-2200
12715773 22C0=240Q0

DAILY AVERAGE =

(AVG

6F Z2+4R VALUES)

NB82 AVERAGE CBNCENTRATISNS ,
JF BoSERVATISGNS IN PERIBD
PR DAY
STATIBN
1 1A 3
3VER STHBVE 1M FRAM STHOVE /BD R
483 ( 5H) 550 ( 6) 31.7
6£3e3 T 6) 43.3 (
73¢3 ( 6) 43¢0 ( 6) 38.3 (
6le7 ( 6) 423 ( 6) 30.0 «
48¢3 ( 6) 5263 ( 6) 333
283 ( 6) 470 ( 6) 2060 {
450 ( 2) 43¢0 ( 2) 150 ¢
LR R R X X IR X R E N (XX R X R
A SR X 23 LR 2 X X B 3 H %% R
L E B R X R 3 R EEZ X I E X L &3
* N ERR I2 8 25 L ESE X X 3
L E R R X X LR K B N R 2 EE 2 X R &
LR A X X &3 R X E X X 3 LERE X 2 R
LR S & X N I E R E X & * % N WX %
% 3¢ % ¥ * % LE R R R ] EEE N R R
* % * KR LR B N XS E X N S K
LR S 2 XN * N RN R LR E X X &3
* % % * (222 XK EE R R S & 3
* 3% % %N RN EE B X 5 K J IR S X L K3
3353 ( 3) 3517 ( 3D 314.7 (
4623 ( 6) 44347 ( 6) 36040
2363 ( 6) 1267 ( 5) 14245 (
1510 ( 5) 802 ( &) 650 (
1793 ( 6) 730 ( 6) 653 (
1477 ( 6) 67«0 ( 6) 600 (
1477 ( 6) 617 ( 6) 60.0 (
1875 ( 6) 1018 ( A) 66e7 (
1410 ( 3) 63:3 () 6060 (
P332 ( 6) 1940 ( A) 1253
1743 ( 6) 700 ( A) b6e7
141':) ( %) 850 | A) 5060 (
1360 ( &) R2e3 ( 6) 533 (
1412 ( 6) 7/e8 ( 6) 4843 |
144.3 ( 6) RRe7 ( 6) 51«7 (
1610 872 630

- 247 -

IG/M3

4

M BUTSIVE
5) 317 {
5) 317 «(
5) 267 (
5) 433 (
6) 26e7 {
6) 167 (
) 15e¢0 (

P

R ERRR

PR~

ERRERNR

PR

HH W NR

HH KM KRR

M KRN

KN

P

P~

R NN
3) 1003 |
A) 1643 |
6) 9y8e5 |
A) 4500 |
6) 333
6) 300
5) 333 (
5) 300 (
3) 233 |
5) 3bed
4) 385 (
5) 200 (
5) 200 (
5) 2be7 |
5) 31e7 «
5) 353 |
4) 383 (

30e4

6)
5)
&)
6)
6)
6)
?)

3)
6)
6)
5)
6)

s

5}
&)
5)
3)
&)
6)
5)
6)
5)
6)
6)
6}



H3yst =3

VALUES IN ()
MAXe :

DATE

12/16/73
12/16/73
12/16/73
12/16/73
12/16/73
12716/73
12/716/73
12/16/73
12716773
12/716/73
12716/73
12716/73

FALL=-WINTER
ARE Nfe

6 PER

TIME

0000=-0200
0200=0400
0400=36C0
0600=0800
0800-1000
1000=-1200
1200=1400
1400-1600
1600=-1%800
1800=2000
2000=2200
2200-2400

DAILY AVERAGE =

(AVG BF 2HR VALUES)

12/22/73
12/22/73
12/722/73
12/22/73
12/22/73
12722773
12/22/73
12/22/73
12722773
12/722/73
12/722/73
12722773

0000~0200
H200-0400
0400~-0600
0600~0800
0800~1000
1000-1200
1200-1400
1400-1600
1600=1800
1800~-2000
2000-2200
2200-2400

DAILY AVERAGE =

(AVG BF 2~R VALUES)

N32 AVERAGFE CONCFNTRATIANS
8F BBSERVATIINS IN PERIGD
2HR» 72 PER DAY

1

1593
1477
12442
14140
1410
14943
15640
1870
15443
22445
1710
15943

P e Wl e e e e e e e e

1396

BRABRN
FREENE
ERERRR
R
ARENES
1040
13245
12745
1560
3820
1627
2145

18247

6)
6)
6)
6)
6)
6)
6)
5)
6)
6)
6)
6)

3)
5)
6)

6)
6)
6)

2

750
733
733
T6he7
21e7
6843
623
14404
885
1757
1303
617

R e el e e e e e e

93.1

2 X XXX ]
X 2 XX X 2
* % %%
» %N N
NN
47723 (
1308
70640
1577
3985
16247
1642

2417

- 248 -

STATISN

BVER STBVE 1M FRBM STBVE

6)
6)
6)
6)
6)
A)
6)
5)
6)
6)
6)
6)

3)
6)
6)
6)
6)
6)
6)

UGsM3
3 4

/BD RM BUTSIDE
5040 ( 5) 333 ( 5)
417 ( 6) 300 ( %)
41.7 ( 5) 300 ( &)
5060 ( 6) 267 ( 6)
3167 ( 5) 300 ( 6)
550 ( %) 28¢3 ( 6)
467 ( 6) 2le7 ( 6)
600 ( 3 320 ( 3)
58.3 ( %) 383 ( 5)
103.7 ( &) 383 ( 6)
7845 ( 6) 2hed ( 6)
63¢3 ( 5) 200 ( %)

580“ 29'5

(X2 22X * xRNSR

* % % %% % * %% N

% % ¥ o W% L R X XX 2

LE L E X X J * %% %% R

* 9 % 9 ¥ % * % %% %%
207.3 ( 3) 333 ( 3)
6042 ( 6) 33«3 ( 6)
71.8 ( 6) 350 ( 6)
7040 ( 5) 36e¢7 ( 6)
1473 ( 8) 33¢3 ( 6)
617 ( 5) 200 ( 5)
717 ( 5) 350 ( 6)

9843 32e4



HBUSE =3  FALL=-WINTER NB2 AVERAGE CBNCENTRATIANS , UG/M3

VALUES IN ( ) ARE NSe 9F B3SERVATISNS IN PERIBH

MAXe! 6 PER 2HR»72 PER DAY
STATIBN
DATE TIME 1 1A 3 4
BVER STAVE 1M FRAM STOVE /8D RM B8UTSIDE

12/23/73 0000-0200 1810 ( 6) 18140 ( 6) 80ed ( 5) 283 (
12/23/73 0200=0400 1777 ( 6) 181+0 ( 6) 80e0 ( 6) 3000 (
12/23/73 N400-0600 18160 ( 6) 1810 ( 6)  80s0 ( 6) 3040 ¢
12/23/73  0600-0800 1793 ( 6) 1777 ( 6)  78e¢3 ( 6) 3040 (
12/23/73 0800-1000 2663 ( 6) 26340 ( 6) 1053 ( 6) 317 ¢
12/23/73 10001200 Phbe7 ( b) 16640 ( 6)  73e3 ( 6) 250
12/23/73 1200-1400 1460 ( 6) 147¢7 ( 6)  60e0 ( 6) 283 (
12/23/73 14001600 1393 ( 6) 204¢5 ( 6)  71e8 ( 6) 317
12/23/73 1600-1800 164¢3 ( 6) 1677 ( 6)  51e7 ( 6)  41e7 {
12/23/73  1800=2000 3452 ( 6) 583e7 ( 6) 15063 ( 6) 533 (
12/23/73 2000-2200 4608 ( 6) 46440 ( 6) 15440 ( 6) 6363 (
12/23/73 2200-2400 137¢7 ( 6) 1745 ( 6) 7648 ( 6) 4607 (
DAILY AVERAGE = 22043 24145 88.5 36¢7

(Ava 8F 24R VALUES)

- 249 -

&)
6)
6)
6)
5)
6)
6)

6)
6)
6)
6)



H3USE -3 FALL-WINTER NB AVERAGE CONCENTRATIANS , UG/M3

VALUES IN () ARE NB8e 3F OBSERVATIABNS IN PERIBD

MAXe: 6 PER 2HRs»72 PER DAY
STATION
DATE TIME 1 1A 2 4
BVER STBVE 1M FROM STOVE LIV/ RM BUTSIDE
11728773 0000-0200 MWW YT S XN NN * KWW R
11/728/73 0200-0400 HHRENR R XN P X NERE
11/728/73 0400-0600 MM NRW ERRERR PR XN R
11/728/73 0©C600=0800 IZXX TR (R X2 LT X 2 KWW
11/28/73 N800=-1000 IEE S22 FX X RS 3 * 3% % % % % 9% %% ®
11/28/73 1000-1200 ‘22222 EEE2TE S Y E'T B 3 3% %
11/23/73 1200=-1400 XN YY1} I X2 X2 IR
11/28/73 1400=1600 2165 ( 2) 2165 ( 2) 1633 ( 2) 1900 ¢
11/28/73 1600-1800 3210 ( 6) 2437 ( 6) 220e23 ( 6) 2455
11/28/73 1800-2000 4313 ( 6) 33%«8 ( 6) 3103 ( 6) 1235 (
11/28/73 2000-2200 3843 ( 6) 2708 ( 6) 2063 ( 6) 163 |
11/28/73 2200-2400 2332 ( 5) 1794 ( 5) 1834 ( 5) 180 |
3173 2438 21648 1187

11/29/73 0000-0200 1622 ( 5) 1010 ( 5) 106e2 ( 5) ek
11/29/73 0200~-0400 1190 ( 6) 65¢7 ( 6) b4e7 ( 5) Fekdkkk
11/29/773 0400~0600 963 ( 6) 423 ( 6) 413 ( 6) Fkkdekk
11/29/73 0600=-0800 B4e2 ( 6) 457 ( K) 41.3 ( 6) Fedekkokk
11729773 0800-1000 1313 ( 6) 502 ( 6) 28¢3 ( 5) dekedeokk e
11/729/73 1000=1200 R 00N %R %R N %9 %W
11729773 1200=1400 IR 2R 2 PEE 2 XX * 3 %N I T2
11/29/73 1400-1600 21e7 ( 3) 2440 ( 3) 7.0 (1) Fkkkdk
11/23/73 1600-1800 590 ( 6) 20e7 ( 6) 108 ( 5) Kededkdek
11,2973 1800-2000 1018 ( 6) 62«5 ( 6) 228 ( 5) Fhdkkk
11729773 2000-2200 1748 ( 6) 96e¢3 ( 5) 362 ( 6) Kk dekdk
11/29/73 2200=2400 1007 ( 6) 520 ( /) 457 ( 6) Fekdkekdd
11730773 0000-0200 2502 ( 6) 2974 ( B) 180 ( &%) 590 (
11730773 0200=0400 76¢7 ( 6) 520 ( 3) 202 ( 5) 130 (
11730773 0400~-0600 708 ( &) 50¢5 ( &) 133 ( 3) 165 (
11730773 0600-0800 1530 ( 6) 708 ( 6) 41.7 ( 6) 2838 (
11/30/73 0800~1000 320 ( 6) 68«8 ( 6) 58¢8 ( 6) 197 «
11/306/73 1000~1200 81D ( 6) 733 ( 6) 3235 ( 6) 1240 (
11730773 1200-1400 712 ( 5) 60e¢4 ( 5) 210 ( 5) Be2 (
11/30/73 1400~1600 755 ( &) 64¢3 ( 4) 310 ( &) 8¢5 (
11/30/73 1600-1800 87¢7 ( 6) 72¢5 ( 6) 35.2 ( 6) 592 (
11730773 1800-2000 1268 ( 6) 1157 ( 6) 853 ( 6) 362 |(
11/306/73 2000-2200 1690 ( 6) 1473 ( 6) 1243 ( 6) 12068 (
11/30/73 2200=2400 863 ( 6) 622 ( 6) 2le8 ( 6) F*okdekk
DAILY AVERAGE = 11048 94 e6 41.3 402

(AVG

BF 2HR VALUES)

2)
6)
6)
6)
“)

2)
1)
2)
2)
6)
6)
5)
4)
6)
6)
5)
4)



HOUSE =3 FALL=WINTER NBO AVERAGE CBNCENTRATIBNS , UG/M3

VALUES IN ( ) ARE NS« 3F OBSERVATISNS IN PERIBD

MAXe: 6 PER 2HR,72 PER DAY
STATIBN
DATE TIME 1 3 4
BVER STOBVE 1M FROM STOVE LIV/ RM BUTSIDE

127 1/73 0000-0200 b2e¢3 ( 6) 43¢5 ( 6) 1140 ( 6) ekdedekek
12/ 1/73 0200-0400 670 ( 6) 520 ( 6) 13.0 ( 6) Fhekekokok
127 1/73 0400-0600 547 ( 6) 3548 ( 6) 100 ( 4) dekkedkkk
12/ 1/73 0600=0%00 458 ( 6) 315 ( 6) 999.0 ( 5) Fkkkokok
12/ 1/73 0800-1000 413 ( 6) 2640 ( 6) 9990 ( 6) ek
12/ 1/73 1000-1200 3348 ( 6) 2240 ( 6) 999.0 ( 6) Fkkkdek
12/ 1/73 1200-1400 39¢2 ( 6) 260 ( 6) 99940 ( 3) deddkokk
127 1/73 1400-1600 W% W W N T2 22X LT XS XN
127 1/73 1600=-1800 * 3 % % * # I TZ XXX L2 2 X 2 X222
127 1/73 1800-2000 X222 NN * NN N R
127 1773 2000-2200 KRN RN *RHERR X NEN
127 1/73 2200=2400 X W N NN PR 22T 2 E X% '% 2% 9 %% X%
127 2/73 0000=0200 RN (T 2XTY % 36 % % * * LA L RS
127 2773 (0200-0400 T TY ERENRR PR R
127 2/73 0400=0600 NN Py RN PR
127 2773 0600-0800 56¢7 ( 3) 330 ( 3) 7¢0 ( 2)
127 2773 0800-1000 6le2 ( 6) 390 ( 6) 7¢0 ( 6) 70 (
127 2/73 1000=-1200 55«8 ( 6) 380 ( 6) 70 ( 2) 70 (
127 2773 1200-1400 613 ( 6) 435 ( 6) 8.0 ( 5) 70 (
127 2773 1400-1600 73¢3 ( 6) 532 ( 6) 11.0 ( 6) Geb6
127 2773 1600-1800 74¢7 ( 3) 61¢3 ( 3) 153 ( 3) 28e¢3 (
127 2773 1800=-2000 ENXRHN L R RR R KR
127 2/73 2000=2200 X TR T TR ] I X ET XY I T2 ER]
127 2773 2200-2400 IR P T T [T TS 2 T 3
12/ 3773 0000=-0200 % % % W PR T R LT X 2 * % 3% * %
127 3/73 0200=0400 % % %% K% 'S RT Y EZ X T 222X Y
12/ 3/723 02400-0600 4% % % K% %% ® I T XL R % % % % % ¥
12/ 3/73 0600=0800 ZZTT ) RN N R KRR
12/ 3773 0800=1000 3 %% ® ¥* 3 9 # * W* 3 %% % T RX 2
127 3773 1000-1200 1833 ( 3) 1223 ( 3) 126¢7 ( 3) 260 |
127 3/73 1200-1400 1247 ( 6) 85¢3 ( 6) 86¢35 ( 6) 153
127 3773 1400-1600 1070 ( 6) 56¢8 ( 6) 6063 ( 6) 142 (
127 3773 1600~-1800 90«8 ( 6) b£6e7 | 6) 622 { 6) 590 (
127 3773 1800=2000 25435 ( 6) 1833 ( 6) 1573 ( 6) 2677 (
127 3/73 2000-2200 3322 ( 6) 309-7 ( 6) 2970 ( 6) chle3d |
127 3773 2200=-2400 2795 { 6) 2567 ( 6) 2000 ( %) 2020 (
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2)
1)
6)
5)
3)

3)
6)
6)
6)
6)
6)
6)



H3USE -3
VALUES 1
MAXe :

DATE

127
127
12/
127
12/
127
127
12/
12/
12/
12/
127

4/73
4/73
4/73
4773
4/73
4s73
4,73
4/773
4/73
4/73
4/73
4/73

127
127
127
127
127
12/
127
12/
12/
127
127
127

5/73
5/73
5/73
5/73
5/73
5/73
5/73
5/73
5/73
5/73
5/73
5/73

12711773
12/11/73
12711773
12/11/73
12711773
12711773
12711773
12/11/73
12/11/73
12711/73
12/11/73
12711773

FALL=-WINTER
ARE NG

N ()

TIME

0000-0200
0200-0400
0400-0600
0600-0800
0800~-1000
1000~-1200
1200-1400
1400-1600
1600-1800
1800=-2000
2000=-2200
2200~2400

0000=3200
0200-0400
0400-0600
0600-0800
0800-1000
1000-1200
1200-1400
1400-1600
1600-1800
1800=-2000
2000=-2200
2200-2400

0000~0200
0200~-0400
0400-0600
0600-0800
0800-1000
1000~-1200
1200-1400
1400-1600
1600~-1800
1800-2000
2000=-2200
2200-2400

NO

1

2785
2925
2805
3768
3582
P4be7
1737 |
P
EHN RN
NN
P
W

NN
kNN
NN
>0 % #

453 (
4 e 2
1166
983
2775

8248 (
Py
PR

—~ e o~

NN RN
NN R
NN
YT
W NNN
P
RN

59«0 (

437

433

500

53e3

AVERAGE CBNCENTRATIANS ,
3F OBSERVATIBNS IN PERIBGD
6 PER 2HR,»72 PER DAY

8VER STBVE 1M FROM

6)
6)
6)
6)
6)
6)
6)

2)
6)
5)
6)
6)
5)

5)
6)
6)
6)
6)

STATIBN
1A 3

STHVE LIV/ R
2762 ( 6) 250.2 |
2915 ( 6) 2490
2795 ( 6) 2230 (
353¢8 ( A) 31467 (
3532 ( 6) 2677 (
226¢2 ( 6) 1493 (
1302 ( 6) - 7442 (

X X XS X % 3% % % #

* % % % % # (XL X 2 X J

* 3% % % % 3% % % % %

% % % W% * % 9% % % % %

2 X XXX X E X & 2 2

PR Y 212 ;

* 96 % 3¢ % % W % % % N

LA R X 2 2 % 9% % ¥ W %

LA 2 X X 2 % 3 9 3 % %
52«5 ( 2) 855 ¢
80«0 ( 6) 670 (
1050 ( 6) 670 (
873 ( 6) 660 (
564 ( 5) 56«2 (

* 3% % 3¢ % # LA X R S 2 J

* 3 H % I * L2 A X 3 22

% W % % % ¥ W 9 % 3% *

(X XX 2 2 ] * %% %% %

3% 3% % % % % * 3% % 9 %%

% % % % % * * 9% % 4 % %

¥* % % 3% ¥ 3% 3% % % %%

* % % % % % * 9% %W *

* % 3% 9 % % (X2 X 2 X J
520 ( 5) 28e56 (
380 ( 6) 2he2 (
33«7 ( 6) 21le7
480 ( 6) 272 (
445 ( 6) 273

- 252 -

UG/M3
4
M 3UTSIDE
6) 268¢5 {
6) 2270 |
6) 2263 {
)Y 3767 |
6) 1692 (
6) 1123 {
5) 272 (
Py
"N
W
TR
NN
NN
PR
Py
P
2) 23¢0 (
6) 24¢0 (
6) 272 (
6) 260 (
6) 240
3) 236 (
P
R
RN NR
%% W
P
%R
NN
PR
FERNRR
3) 200 (
5) 173 (
6) 8e0 (
%) 9«0 (
5) 70 (

6)
6)
6)
6)
6)
6)
6)

2)
6)
6)
6)
6)
5)

5)
6)
5)
6)
5)



H3USE =3
VALUES I
MAXe $

DATE

12712773
12712773
12712773
12712773
12712773
12712773
12712773
12712773
12712773
12712773
12/12/73
12712773

12/14/73
12/14/73
12714/73
12714773
12714773
12/14/73
12714773
12714773
12/14/73
12714773
12714/73
12/14/73

12715773
12715773
12715773
12715773
12715773
12715/73
12/715/73
12715773
12715773
12715773
12/15/73
12715773

FALL=WINTER
ARE NS

N ()

TIME

0000-0200
0200~-0400
0400-0600
0600-0800
0800=1000
1000=1200
1200-1400
1400-1600
1600-1800
1800-2000
2000=2200
2200=~2400

0000=-0200
0200-0400
0400=0600
0600-0300
0800=1000
1000~-1200
1200-1400
1400-1600
1600-1800
1800-2000
2000-2200
2200-2400

0000-0200
0200-0400
0400-0600
0600-0800
0800-1000
1000-1200
1200-1400
1400-1600
1600~-1800
1800~-2000
2000-2200
2200=-2400

DAILY AVERAGE =

(AVG BF 2HR VALUES)

NB.

1

445
5567
500
712
677
115
193 (
P
NN R
Y TT2 L
T
XN RR

—~ e e o e o~

EREERR
HRENRW
KRN N
P
HRE RN
BRERRR
ERERRR
1680 (
31547
1420
83e2
1302

e e e~

8BeD
792
1233
10043
1715
10640
7847
670
657
680
757
852

P I e T e T e T T e O o P

924

AVERAGE CBNCENTRATIBNS ,
8F OBSERVATIBNS IN PERIBD

6 PER 2HR,»72 PER DAY

BVER STOVE 1M FROM

6)
6)
6)
6)
6)
4)
2)

3)
6)
6)
6)
6)

6)
6)
6)
3)
6)
6)
6)
6)
6)

6)
6)

39.0
425
39.0
66e7
628
13.0Q
130 (
NN
PR
PR
RN
BN RN

PN e e e e

HRE RN
PR
RN
IR R X & 2
HNERRR
% 9% 3% 3 % %
X2 XX 8 ]
19447 (
3212 (
12Pe2 (
6760
908 (

613
532
68¢7
790
1432
723
She?
512
500
513
488
645

P~ s e e e v e e o e e

665
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UG/M3
STATIBN
3 4
STOVE LIV/RD RM BUTSIDE
6) 263 ( 6) 100 «
6) 2640 ( 6) 158 (
6) 250 ( 6) 132 (
6) 513 ( 6) 645 |
6) 4247 ( 6) 130 «
5) 7«0 ( &) 70 (
2) 9990 ( 6) 70 (
HRE NN KRN
T RREEES
A NN TR
ERRREN N
1222 HHnwE"
I L 23T
HRE RN R pW N
T3 2218
NN XT3 2L)
XTI HR
ERRREN Y
T T
3) 135.3 ( 3) 913 (
6) 2577 ( 6) 380 (
6) 108.3 ( 6) 327 (
6) 533 ( 6) 26e2 (
6) 88¢7 ( 6) 327 |
6) 637 ( 6) 260
6) 520 ( 6) 230 (
6) b4e2 ( 6) 188 (
3) 790 ( 3) 153 (
6)Y 1157 ( 6) 208 (
6) 778 ( 6) 153 |
6) 527 ( 6) 130 (
6) 33.7 ( 6) 130
6) 327 ( 6) 130 (
6) 35.8 ( 6) 175 (
6) 348 ( 6) 197 (
6) 40e2 ( 6) 2600 (
5648 185

6)
5)
5)
6)
6)
6)
2)

3)
6)
6)
6)
6)

6)
6)
6)
3)
6)
6)
6)
6)
6)
6)
6)
6)



HBUSE =3
VALUES I
MAXe :

DATE

12/16/73
12716773
12/716/73
12716773
12716773
12716773
12716773
12716773
12716773
12716773
12716773
12/16/73

DAILY AVER

(AVG BF 2HR VALUES)

12722773
12722773
12722773
12/22/73
12/22/73
12/22/73
12722773
12/22/73
12722773
12722773
12722773
12722773

FALL=WINTER
ARE NS

N ()

TIME

0000-0200
0200=0400
0400-0600
0600-0800
0800-1000
1000~1200
1200-1400
1400-1600
1600-1800
1800=-2000
2000-2200
2200-2400

AGE =

0000-0200
0200=0400
0400-0600
0600=0800
0800-1000
1000-1200
1200-1400
1400-1600
1600-1800
1800~2000
2000=-2200
2200-2400

NB

AVERAGE CBNCENTRATISNS ,
3F ObSERVATIANS IN PERIGD
6 PER 2HR,72 PER DAY

STATIBN
1 1A 3
BVER STBVE 1M FRBM STOVE /8D R
908 ( 6) 69¢2 ( 6) 520 (
920 ( 6) 68«0 ( 6) 520 (
308 ( 5) 657 ( 6) 5240 {
30¢8 ( 6) 668 ( 6) 520 (
30«8 ( 6) 65¢5 ( 6) 520 (
8735 ( 6) 57«7 ( 6) 520
332 ( 6) 55¢7 ( 6) 4848 {
1052 ( 3) 83«8 ( 5) 418 ¢
790 ( 6) 56¢8 ( 6) 3940 (
1562 ( 6) 1508 ( 6) 1018 (
1028 ( 6) 1203 ( 6) 853 (
908 ( 6) 643 ( 6) 66¢7 (
9607 771 580
9% % % % W # * % %% W * %% N %R
% % % % % % % 9% % % % N f#****
9% 9% % % * ¥ * % % % * N o* 9% * % ¥ *
(2 XX X & # 3% 3* 3 % % 3 3 * 9% % %
* % % % % % * I % % N 3% 98 * % ¥
434¢7 ( 3) 382.0 ( 3) 242.3 (
980 ( 6) 42,7 ( 6). 91.7 (
525 ( 6) 26.2 ( 6) - 118.0 (
523 ( 6) 14.2 ( 6) 54.7 (
17135 ( 6) 17.5 ( 6) 206.3 (
86e¢3 ( 6) 15.2 ( 6) 90.8
86¢3 ( 6) 25.0 ¢ 6) 76.7 (

- 254 -

UG/M3

4

M BUTSIDE
6) 2640 (
6) 260 (
6) 2640 (
6) 260 (
6) 26¢0 (
6) 230 (
6) 19¢7 ¢
5) 18e4 (
6) 173 ¢
5) 2hed (
6) 120 ¢
6) 120

214

#* 3 3 % % #

(2 X E R 22

* % I % 9t *

[ XX X X X 2

* % % ¥ % ¥
3) 150.7 ¢
5) 90.5
6) 61.0 ¢
5) 53.2
6) 123.5
6) 64.5
6) 43,5 |

6)
6)
6)
6)
6)

6)
5)
6)
6)
6)
6)

3)
6)
6)
6)
6)
6)
6)



H3IUSE =3
VALUES 1
MAXe :

DATE

12/23/73
12723773
12723773
12/23/73
12/23/73
12/23/73
12723773
12723773
12723773
12/23/73
12723773
12723773

FALL-WINTER

N ) ARF

TIME

0000-0200
0200-0400
0400=0600
0600=-0300
0800=1000
1000-1200
1200-1400
1400-1600
16C0-1800
1800-2000
2000-2200
2200-2400

DAILY AVERAGE =

(AVG BF 2H4R VALUES)

12724773
12/24/73
12/24/73
le/24/73
12724773
12/24/73
12724773
12/24/73
12724773
12/24/73
12724773
12/24/73

0000~-0200
0200-0400
0400-0600
0600~-0800
0800-1000
1000-1200
1200-1400
1400-1600
1600-1800
1800-2000
2000-2200
2200-2400

NG

AVERAGE

CONCENTRATIANS ,

9F BBSERVATIABNS IN PFRIBD
6 PER 2HR,»72 PLCR DAY

1

BVER STBVE
89«7 ( 6)
96«0 ( 6)
99¢3 ( 6)
940 ( 6)

1300 ( 6)
1410 ( 6)
590 ( 6)
64435 ( 6)
52¢2 ( 6)
4040 ( 6)
397e¢5 ( 6)
373 ( 6)
1437
307 ( 6)
963 ( 6)
95«2 ( 6)
93«0 ( 6)
83e2 ( 6)
1333 ( 5)
NN
RRRRRR
P~
P
NN
P

- 255 -

STATIBN
1A 3
1M FRBM STBVE /BD R
918 ( 6) 658 (
1038 ( 6) 7543 (
1015 ( 6) 75435 (
983 ( 6) 660 |
1223 ( 6) 668 (
87«5 ( 6) 553 (
63«7 ( 6) 29¢3 (
1245 ( 6) 4043
43«8 ( 6) 153
468«3 ( 6) 161.8 |
4380 ( 6) 20240 (
1398 ( 6) 82¢2 (
1575 7840
93«0 ( 6) 62¢3
993 ( 6) 670 (
972 ( 6) 670 (
93.0 ( 6) 648 (
875 ( 6) 578 (
1418 ( 6) 928 (
A T3 23%
N RN Eawunn
KA T T
e En kRN
. NN T2t
R kRN

UG/M3

4

M BUTSIDE
6) 188 (
6) 177 «
6) 16¢5 (
6) 130 (
6) 165 (
6) 13«0 ¢
6) 130 «
6) 1230 «
5) BeD {
6) 272 |
6) 632 (
6) 228

20e1

6) 1462 (
6) 240 (
6) 240 (
6) 175 (
6) 188 (
5) 260 (

% % % % H #

LA XX X X

%* 3 % % % %

% %

3% 3 3 % % *

L2 & X X X3

6)
6)
6)
6)
6)
6)
6)
6)
6)
6)
6)
6)

6)
6)
6)
&)
6)
6)



H3USE 3 FALL=-WINTER C8 AVERAGE CBNCENTRATISNS »UG/M3

VALUES IN ( ) ARE NBe 3F OBSERVATIABNS IN PERIBD

MAXe ! 6 PER 2HR,»72 PER DAY
STATIBN
DATE TIME 1 1A 2 4
BVvER STOVE 1M FROM STOVE LIV RM BUTSIDE

11728/73 0000C=0200 XX 22 X2 XZX. I XTI RE X % W %K
11728773 0200=0400 * 2% 4 % % IE R TR * %W 4NN RN NEE
11728773 0400-0600 L2 Z XS 2 * %W I XXX ¥ WX
11/28/73 0600=0800 LT S X 2 %% 3T X IE X XX
11728773 0800-1000 % 3% ¥ % 4 # * %R H R % %KX ¥* % %% WK
11728773 1000-1200 10341« ( 3) 7876« ( 3) 7602« ( 3) 4315« ( 3]
11/28/73 12G0-1400 10543« ( 6) 7775« ( 6) 7844e ( 6) 4385e ( &)
11728773 1400-1600 10849+ ( 5) 8354« ( 5) 8354 ( 5) 5684« ( 5)
11/28/73 1600-1800 11133« ( 4) 9163« ( 4) 8178« ( 4) 7194+ ( &)
11/28/73 1800-2000 28074« ( 2) 26870 ( 2) 22493« ( 2) 3890« ( &
11/728/73 2000-2200 22073« ( 6) 19373« ( 6) 15033« ( 6) 3324s ( 6)
11/728/73 2200~2400 12060« ( 6) 10659« ( 5) 8003« ( 35) 1835¢ ( &)
11/29/73 0000-0200 9565e ( 6) 7852« ( 6) 5246 ( 6) 1426 ( &)
11729773 0200~-0400 7892« ( 6) 6000e¢ ( 6) 3679« ( 6) 1573« ( 6)
11729/73 0400-0600 6897« ( 6) B5361e ( 6) 3077« ( 6) 1684¢ ( 6)
11729773 0600-0800 6355 ( 3) 4712« ( 3) 2928 ( 3) 2142« ( 3)
11/723/773 0800-1000 6176« ( 6) 4820e ( 6) 3249 ( 6) 1678+ ( &)
11729773 1000-1200 3333« ( 5) 2562« ( 5) 2605« ( 5) 1791 ( 3)
11/29/73 1200=-1400 4674+ ( 6) 2782« ( 6) 2925« ( 6) 1354« ( &)
11/29/73 1400-1600 5090« ( 6) 3213« ( 5) 3339« ( 3) 2081. ( )
11729773 1600-1800 5519 ( 5) 3673« ( 5) 3547« ( B) 2247« ( 0)
11/29/73 1800-2000 10178« ( 5) 8220e¢ ( B) 7158« ( 5) 1998« ( )
11729773 2000-2200 5329« ( 6) 9279 ( 6) 5993e ( 6) 2602¢ ( 6)
11729773 2200-2400 7230e ( 6) 5731« ( 5) 3894« ( 5) 1713« ( 5)
CAILY AVERAGE = 6870 53560 3970 1857

{AVG B8F 2HR VALUES)
11730773 0000~-0200 7254« ( 6) 5227« ( 6) 4283« ( 6) 20460 ( 6)
11730773 0200=0400 7526+ ( 3) 5359« ( 3) 4171« ( 3) 1863¢ ( 3)
11730773 0400-0600 7032« ( 3) 5214 (.3) 3746« ( 3) 2068« ( 3)
11730773 (0600-0800 8523 ( 6) 8382« ( 5) 4481« ( 5) 2719« ( 5}
11/30/73 0800~1000 7918« ( 6) 5471e¢ ( 6) 5087« ( 6) 2500« ( 6)
117302773 1000~1200 7558¢ ( 6) B216e ( 6) 5006 ( 6) 2210e ( &)
11730773 1200-1400 7128¢ ( 6) 4716« ( 6) 4332 ( 6) 2235 ( 53
11730773 1400-1600 [ X 22 2P X I X 2% [T 2'E X I XY 2
11/30/73 1600-=1800 [ XX 2N X2 R 2R * % W % % It % H*
11730773 1800=-2000 * KR % * %N KX L Z 22X X" %R R
11730773 2000=2200 LE X2 2 21 X % L XX XS X IS X2 X 2
11/30/73 2200-2400 T X T2 %% A% * W% I 9 3 % * #

- 256 -



HOUSE 3 FALL-WINTER C8 AVERAGE CBNCENTRATIONS »UG/M3
VALUES IN ( ) ARE N8+ 3F 8BSERVATIBNS IN PERISD

MAXe: 6 PER 2HR»72 PER DAY

STAT]I8N
DATE TIME 1 1A 2 4

BVER ST8VE 1M FROM STBVE Llv RM BUTSIDE
127 3/73 0000-0200 I X XN * % 9% * KN * NN
127 3773 0200-0400 NN HEREEE PR T
127 3/73 0400-0600 NN PR * NN RN
127 3773 0600~0800 W ey kN XN
127 3/73 08C0-1000 % W N K % I 2 XY 2 * 6% %% T ZXT Y
127 3773 1000-1200 10335« ( 3) 9673« ( 3) 7879« ( 3) 2429« ( 3
127 3773 1200-1400 8926« ( 6) 7RB30e¢ ( 6) 5769« ( 6) 2613« ( 6
127 3773 1400~1600 7443« ( 6) 6238+« ( 5) 4540¢ ( 5) 2843. ( 5!
127 3773 1600-1800 7469¢ ( 6) 5790 ( 6) 4145« ( &) 3290« ¢ 6.
127 3773 1800-2000 7732« ( 6) 6317« ( 6) 5198« ( 6) 6317« ( 6!
127 3773 2000-2200 14015« ( 3) 12765« ( 3) 10265« ( 3) 6712« ( 3|
127 3/73 2200-2400 12271« ( 6) 10468¢ ( 5) 3542« ( 5) 5918. ( 5)
12/ 4/73 0000-0200 12171« ( 6) 10157« ( 6) I486e ( 6) 74U5¢ ( 6)
127 4/73 0200-0400 12261« ( 6) 10147« ( 6) 10046« ( 6) 6590« ( 6)
127 4/73 0400-0600 11349« ( 6) 9801« ( 6) 9600¢ ( 6) 5640¢ ( 6)
127 4/73 0600-0800 11338« ( 3) 9051e ( 2) 8847« ( 2) 7525« ( 2)
127 4/73 0800-1000 17251« ( 6) 15488¢ ( 6) 15013« ( 6) 7963s ( 6)
127 4/73 1000-1200 12703« ( 6) 10568 ( 6) 10127« ( 6) 4975« ( 6)
127 4/73 1200-1400 12190« ( 5) 10237« ( 5) 9058 ( 5) 3892« ( 5)
127 4/73 1400-1600 6740¢ ( 2) 4785« ( 1) 4186« ( 1) 3190« ( 1)
127 4773 1600~=1800 X2 X 2 2 T XYY I ZE XYY" EX 2 2 F P
127 4/73 1800~2000 2 Z T T * %K% R [T XS 2 W R
127 4/73 2000-2200 LT 22 T3 * 3% N % 8RN % H %N

127 4/73 2200-2400 12000« ( 5) 10470« ( 5) 87739« ( 5) 5557« ( 5)

127 5/73 0000-0200 9631e ( 6) 8255« ( 6) 5940« ( 6) 2953¢ ( 6)
127 5/73 0200-0400 8020e¢ ( 6) 6510 ( 6) 4564¢ ( 6) 2483 ( 6)
127 5/73 0400-0600 73500 ( 6) 5738e¢ (-6) 4128+ ( 6) 2685+ ( 6)
127 5773 0600-0800 7058« ( 6) 5600¢ ( 5) 4179« ( 5) 3784« ( 5)
127 5/73 0800-1000 7502+ ( 6) 6087« ( 6) 5462¢ ( 6) 4541s ( 6)
127 5773 1000-1200 6222¢ ( 6) 4347« ( 6) 4577« ( 6) 2768« ( 6)
127 5773 1200-1400 7311e ( 6) 5535¢ ( 6) 5206¢ ( 6) 2640+ ( 6)
12/ 5773 1400-1600 6801e ( 6) 4752¢ ( 5) 4027¢ ( 5) 1450e¢ ( 5)
127 /73 1600-1800 5477« ( 5) 3262« ( 5) 2497 ( 5) 725« ( 5)
127 5773 1800-2000 EERNRR NN HR% NN X2

127 5/73 ?P2000-2200 L2 22 T R I NN NN RN

127 5/73 2200-2400 3 %% % % XX XYY LT Y'Y ¥ * NN
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RIUSE 3 FALL-WINTER C8 AVERAGE CSBNCENTRATISNS »UG/M3
VALUES IN ( ) ARE NBe JF BBSERVATIANS IN PERIBD
MAXe: 6 PER 2HR»72 PER DAY

STATIBN
DATE TIME 1 1A 2 4

BVER STBVE 1M FRAM STBVE LIV RM BUTSIDE
127 /73 0000~-0200 * % %R % I X E TR N kW L2 Z 2% 2]
127 6773 0200=0400 [ X2 X R I 3 % % * % LR R XX 2
127 6/73 0400-0600 XXX X XMW R * 3N %N ¥ 22T 2
127 6/73 0600=0800 %M % * NN %% xRN IEXT XY
12/ /73 0800=~1000 EZ X2 2 * % W% * N N KW I Z L E 2 AN
127 6/73 1000-1200 4866+ ( 6) 2833« ( 6) 3255« ( 6) 1980« ( 6)
127 6/73 1200-1400 5101« ( 6) 2953¢ ( 6) 2685« ( 8) 1846+ ( 6)
127 6/73 1400-1600 4671 ( 5) 3322« ( 4) 2618« ( 5) 2013« ( 5)
12/ /73 1600-1800 5134 ( 6) 3759« ( 6) 2483e ( 6) 1745« ( 6)
127 6773 1800-2000 5470e¢ ( 6) 3994 ( 6) 3222s ( 6) 1873« ( 6)
127 6/73 2000-2200 6362« ( 5) 5336 ( 6) 3826 ( 6) 2987+ ( 6)
127 /73 P200=2400 7048« ( 6) 5433e¢ ( 5) 4417« ( 5) 3141« ( 5)
12, 7773 02000-0200 6442« ( 6) HB213s ( 6) 4117« ( 6) 3020« ( 6)
127 7773 0200-0400 6147« ( 6) 4187+ ( 6) 4154« ( 6) 3131. ( 3)
127 7773 0400-0600 5819« ( 6) 4092+ ( 6) 3925« ( 6) 3128« ( 6)
127 7773 0600-0800 6913« ( 6) 5201 ( 5) 5H240« ( 5) 7536« ( 4)
12, 7773 0800~1000 11210« ( 3) 10076+ ( 4) 8399« ( 4) 6227« ( &)
12/ 7773 1000-1200 7375« ( 6) 6512« ( 6) 4552. ( 6) 4087« ( 6)
127 7773 1200-1400 7011« ( 6) 6213+ ( 6) 4718« ( 6) 3854« ( 6)
127 7773 1400-1600 5823« ( 6) 3632« ( 6) 3040« ( 5) 2527« ( 5)
127 7773 1600-13800 3494 ( 6) 42770 ( 6) 2863« ( H) 2665+ ( &)
127 7/73 1800-2000 6310« ( 6) 5461+ ( 6) 3948« ( 6) 2369 ( 6)
12, 7773 2000-2200 7238¢ ( 6) 6120s ( 6) 4738« ( 6) 4178« ( 6)
127 7/73 2200-2400 9004 ( 6) 8992+ ( 5) 7261« ( 5) 6415+ ( 5)
JAILY AVERAGE = 7149 58330 4746 4099

(AVG BF 2HR VALUES)

127 8/73 0000-0200 8941e ( 6) 7431« ( 6) 3719« ( 6) 2095+ ( 6)
127 8/73 0200-0400 629%e ( 6) 5086s ( 6) 3341« ( 6) 1435+ ( 6)
127 8/73 0400-0600 3324 ( 6) 41160 (. 6) 2472« ( 6) 1566« ( 6)
127 8/73 0600~-0800 5063« ( 6) 3780« ( 5) 2572« ( 5) 1847+ ( 5)
127 8/73 0800-1000 7134« ( 6) 5724e ( 6) 3979« ( 6) 2100« ( 6)
127 8/73 1000-1200 5681« ( 6) 4003« ( 6) 4103« ( 6) 2500 ( &)
127 8/73 1200-1400 6476+ ( 6) 4596 ( 6) 4462+ ( 6) 2352+ ( 6
127 8/73 1400-1600 7522« ( 6) 90660 ( 5) 6697 ( 5) 2946s ( 5)
127 8/73 1600-1800 10124« ( 6) 8973« ( 6) 6275« ( 6) 3610. ( 6)
127 8/73 1800-2000 8384e ( 6) 73970 ( 6) 5587« ( 6) 4337« ( 6)
127 8773 2000-2200 8025« ( 6). 6775+ ( 6) 5591« ( 6) 4110« ( 6)
127 8/73 2200-2400 6568« ( 6) 5157« ( 5) 4051« ( 5) 2354e ( 5)
DAILY AVERAGE = 7128« 6009 4571 2664

(AVG BF 2HR VALUES)
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RAUSE 3 FALL-WINTER

VALUES IN ( )

MAXe $

DATE TIME
127 9/73 0000-0200
127 9773 0200-0400
127 9/73 0400=-0600
127 9/73 0600-0800
127 9/73 0800-1000
127 9/73 1000~-1200
127 9773 1200-1400
127 9/73 1400-1600
127 9/73 1600-1800
127 9/73 1800-2000
127 3/73 2000-2200
12/ 9/73 2200-2400

CO AVERAGE CANCENTRATIBNS ,»UG/M3

6 PER 2HR»72 PER DAY

CAILY AVERAGE =

(AVG 8F 2HR VALUES)

12710773
12710773
12710773
12710773
12710773
12710/73
12710773
12710773
12710773
12/10/73
12710773
12710773

0000-0200
0200-0400
0400-0600
0600-0800
0800-1000
1000~-1200
1200-1400
1400-1600
1600-1800
1800-2000
2000-2200
2200=2400

DAILY AVERAGE =

(AVG BF 2HR VALUES)

12/11/73
12711773
12/11/73
12711773
12711773
12711773
12711773
12711773
12711773
12711773
12711773
12711773

0000~-0200
0200~0400
0400-0600
0600=-0800
0800-1000
1000-1200
1200-1400
1400-1600
1600~1800
1800-2000
2000-2200
2200=-2400

CAILY AVERAGE =

(AVG BF 2HR VALUES)

1

6373
6311
6545
3559
65057
8086
13048,
17412
8896«
7978
65522
7259

8337

B213.
5919
6353
6410
6275
6889
7274
3852
7207
15365
15735,
17768

2188+

17328
14311
9600
7274
10068,
8073
6711,
5756+
5178
3459,
46000
5763

3218

(
(
(
(
(
{
(
(
(
(
(
(

L R e e T T e I . Sy

Ll e R . T S P ey

6)
6)
6)
6)
6)
6)
6)
6)
6)
6)
6)
6)

6)
6)
6)

6)
&)
6)

6)
6)
6)

1A

BVER STBVE {M FREM

4959.
4962
5163
4130
4721
7272
11973
15158
7123
7535
5002
5930

6934

6282
4608
4643
4671
4933
4798
4995,
4860
6193
13940
14089
16398.

7534

16182,
12697
7986
5737«
8136
6522
5161
4956«
3872
2248
4009.
4101

6801
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ARE NBe 3F OBSERVATIBNS IN PERIBD

STATION

2
STBVE L1V RM
( 6) 3610« ( 6)
( 6) 3515« ( 6)
( 6) 3715« ( 6)
( 5) 2722+ ( 5)
( 6) 3581« ( 6)
( 6) 5773« ( 6)
( 6) 9008« ( 6)
( 5) 11625« ( 5)
( 6) 5952« ( 6)
( 6) 5604e ( 6)
( 6) 3957« ( 6)
( 6) 5026s ( 5)

5341
( 6) 4984¢ ( 6)
( 6) 3658« ( 6)
( 6) 3092+ ( 6)
«5) 3101« ( 5)
( 6) 4094 ( 6)
( 4) 4658 ( 4)
{ 6) 3602« ( 6)
( 5) 3720+ ( 5)
( 6) 4072« ( &)
( 6) 10489+ ( 6)
( 6) 12981« ( 6)
( S) 13508« ( 5)

6163
( 6) 14504¢ ( 6)
( 6) 10471« ( 6)
(.6) 5953« ( 6)
( 5) 4369+ ( 5)
( A) 6237« ( 6)
( 6) 4907« ( 6)
( 6) 3514 ( 6)
( 5) 4621« ( 5)
( 6) 3531« ( 6)
{ 6) 1781« ( 6)
( 6) 3512« ( 6)
( 6) 4360 ( 5)

5647

BUTSIDE

2327
2561
279%
2018
2702«
3981.
6662
4521
44320
3007
2469
1949,

3285

2166
198Q.
1635
2497
2450
1781
2083
2315,
5244
3716
13044
15120

4919.

11245
5889
2694,
39&9.
4464
2722
2343
2383+
1946

756
1213
1663«

3442

4

L I I N e I T I N iy

L e T T N NP G e Ay

L e N T . G Sy

coocoooUoN

oo

6)
6)
6)
5)
6)
4)
6)
5)
6)
6)
6)
%)

6)
6)
6)
5)
6)
6)
6)
5)
6)
6)
6)
5)



H3USE 3

VALUES IN ()
MAXe :

DATE

12712773
12712773
12/712/73
12712773
12712773
12/712/73
12/12/73
12712773
12712773
12712773
12712773
12712773

12713773
12713773
12713773
12713773
12713773
12713773
12713/73
12713773
12713773
12713773
12713773
12713773

12714773
12714773
12/14/73
12714773
12714773
12/714/73
12714/73
12714773
12/14/73
12714773
12714/73
12/714/73

FALL=WINTER
ARE NGO

TIME

0000-0200
0200-0400
0400-0600
0600-0800
0800-1000
1000-1200
1200-1400
1400-1600
1600-1800
1800-2000
2000-2200
2200=2400

0000-0200
0200-0400
0400-0600
0600-0800
0800~-1000
1000-1200
1200-1400
1400~1600
1600-1300
1800-2000
2000-2200
2200-2400

0000-0200
0200~0400
0400~-0600
0600-0800
0800-1000
1000-1200
1200-1400
1400-1600
1600~1800
1800-2000
2000=2200
2200-2400

DAILY AVERAGE =

(AVG 6F 2HR VALUES)

CO AVERAGE CONCENTRATIGNS »UG/M3
OF B3SERVATIONS IN PERIBD
6 PER 2HR,72 PER DAY

1

8VER STBVE 1M FREM

4936
4939
5260
3739
10016
6063
3574 |
P
-~
P~
HRNNNE
HEXWRR

R
EREB RN
R
NN
HRRHEN
RN
RN N

12514 (

20903,

13655

13079«

11763

9616
8764
8514,
3031
9187+
7164
10249
10521,
3541
10930«
5977«
7832

P N e e e e e

8&6Q e

6)
6)
6)
6)
6)
6)
5)

5)
6)
5)
6)
5)

6)
6)
6)

5)
5)
5)
5)
6)
4)
6f
5)

STATIBN
1A 3
STOVE BD R
3954 ( 6) 3353e |
3895« ( 6) 3483. (
4310e¢ ( 6) 3708+ (
4187« ( 6) 4642¢ |
7705« ( 6) 7040¢ (
4131« ( 6) 4606« (
3827« ( 5) 3743« (
YTy PR~
YT *N NN
* 9 % % % % L ET R R R}
*W NN * W w R
H NN RN PYRVEE
KW PR
(X 2 X2 2 * 3% % % #
% % % %% % [ EX T X
* % % & * * X2 XX X3
NN R
[ EE X R R ¥* 96 % % ® ¥
X ERR RN
17212« ( 5) 10986«
18293« ( 6) 14005« (
13038« ( 5) 12020« ¢
12831« ( 6) 9941+ (
10547« ( B) 9939« (
7747 ( 6) 7937« (
6833« ( 6) 6959 (
6741 (1 6) 6867 (
6315« ( 5) 6539« (
7732« ( 5) 8180« (
6045« ( B) 7539. (
9802« ( 5) 8176« (
10263« ( 5) 6679« (
9449 ( 6) 7540« (
7482« ( 6) 6343 (
4099 ( 6) 3853« (
5246¢ ( D) H246e« |
7313 6821

- 260 -

M

6)
6)
6)
5)
6)
6)
4)

5)
6)
6)
6)
5)

6)
6)
6)
5)
5)
6)
6)
5)
6)
6)
6)
5)

4
BUTSIDE

1390
1837
1936
4338
3083
2833
2841« |
L2 XX R 2]
% % 3% 9% % ¢
LR X R X 2]
% 3 % # 4
% % 3 % * it

o~ e e e e e~

ey
"
YT
2T I
RN
T TR
.
3752« (
3099.
2884 .
2856
2018,

—~ e~ o~ o~

2239
2432
2657
2239«
2773«
3717
3546
2586
2737
2094,
1513
1850

Pl e e e e R T N N

2532

6)
6)
6)
5)
6)
6)
4)

5)
6)
6)
6)
6)

6)
6)
6)
8)
5)
6)
6)
6)
6)
6)
6)
6)



H3USE 3

DATE

12/15/73
12/15/73
12715773
12/15/73
12715773
12715773
12715773
12715773
12715773
12715773
12/15/73
12/15/73

FALL=-WINTER
VALUES IN ()
MAXe

ARE

TIME

0000=0200
0200-0400
04C0~0600
1600-0800
0800-1000
1000~-1200
1200-1400
1400-1600
1600~1800
1800~2000
2000~2200
2200-2400

DAILY AVERAGE =

(AVG B8F 2HR VALUES)

12716773
12716773
12716773
12716773
12716773
12716773
12716773
12/16/73
12/7146/73
12/16/73
12/16/73
12716773

0000-0200
0200-0400
0400-0600
06C0-0800
0800-1000
1000-1200
1200-1400
1400-1600
1600-1800
1800-2000
2000-2200
2200-2400

CAILY AVERAGE =

(AVG BF 2HR VALUES)

12717773
12/17/73
12/17/73
12717773
12/17773
12717773
12717773
12717773
12717773
12717773
12717773
12/717/73

0000-0200
0200=-0400
0400-0600
0600-0800
0800-1000
1000-1200
1200-1400
1400~-1600
1600-1800
1800~2000
2000-2200
2200-2400

C8 AVERAGE CBNCENTRATIBNS »UG/M3
9F OBSERVATIABNS IN PERIBD
6 PER 2HR,»72 PER DAY

1

7112« (
6527« (
7020« (
7140« (
166« |
6541« (
5173« ¢
4778+ (
4866 (
5354 (
S446e« (
5663 (

61439

5762
5935
6076
5537
5929
5549
6567
3R9Q0
3897
3926
7152
3835

6446

5715
5706
5881,
5668
6227+ (
Iz
RN
ERA RN
NN
NN
AN
T

~ e e e~
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BVER STBVE 1M FRBM

6)
6)
6)
5)
3)
6)
6)
5)
6)
6)
6)
5)

6)
6)
6)
5)
6)
6)

4)
6)
6)
6)
5)

6)
6)
6)
5)
5)

STATIBN
1A 3
STEVE BD R
4187« ( 6) 4273« |
3756« ( 6) 3725e (
4310« ( 6) 4064 (
4493« ( 5) 4717« (
7215« ( 5) 7256+
4987+ ( 6) 5205 (
3931« ( 6) 3775e (
4118+ ( 5) 3276+ (
4198« ( 6) 3463+
4530« ( 6) 3829 (
4470e¢ ( 6) 3432¢ (
4880¢ ( 5) 3762+ |
4589, 4232
4674« ( 6) 3893+ (
4816« ( 6) 4070¢ ¢
4926« ( 6) 4211« (
4521« ( 5) 3760+ |
4932¢ ( 6) 4176 (
5340« ( 6) 4886 (
5748« ( 6) 5234¢ (
4756« ( 4) 4056 (
5051« ( 6) 41740 (
8200e¢ ( 6) 7749« (
5839« ( 5) 6305 (
4615 ( 5) 4763 (
5368 4773
4330« ( 6) 4452 (
4413« ( 6) 44436 (
4650¢ (- 6) 4527« (
4586¢ ( 5) 44746 (
4568« ( 4) 4894. (
2R RN EER
RN NN
"W T
HERRER XTI
RN HRNN"R
RN NN 0w
TIT1L T

M

5)
6)
6)
5)
&)
6)
6)
5)
6)
6)
6)
5)

6)
6)
6)
5)
6)
6)
6)
5)
6)
6)
6)

—

5)

6)
6)
6)

5)
4)

4
BUTSIDE

1693,
1663«
1816
1846.
1756
1569,
1663
1790
1868,
1998+
1537«
1979,

P N T O T P ey

1806«

1940
2050+
2285
1925.
2241
2740
3178
2262
2118.
2398
2829
2006«

2331

2113
2042
2217«
2197,
2535« |
Py
RN
NN
P
W
HH N
g

—~ o e e

6)
6)
6)
6)
6)
6)
6)
6)
6)
6)
6)
6)

6)
6)
6)
6)
6)
&)
6)
6)
6)
6)
6)
6)

6)
6)
6)
6)
5)



)
&)
H)

65)

5)

6)
6)
2)

5)
6)
&)
3)
o)
&)

6)
5)
6)
5%
6)
6)
6)
6)
6)
6)
6)
5)

RIUSE 3 FALL-WINTER CO AVERAGE CONCENTRATISBNS »UG/M3

VALUES IN () ARE N8« H9F BBSERVATIOGNS IN PERIBD

MAXe: 6 PER 2HR,»72 PER DAY
STATIBN
OATE TIME 1 1A 3 4
8vER STBVE 1M FRBM STAVE 30 RM JUTSIDE

12720773 0000=0200 % K K * X W T ET X LR R 2
12/20/73 02C0=0400 I EZE X3 I E 2 TR XS R 22X 23
12/720/73 0400=0600 X222 % % W33 % (XS RS 2 [ XX % ¥ 3
12725773 0600-0300 2R E R ¥ 9 3 % % % 9 % %W 2 2 X X I
12/720/73 0800-1000 NN AW NN T
12/720/73 1000-1200 NN W R NN N
12720773 1200-1400 NN R RN RN RR
12/235/773 1400-1600 ¥* % W N NN L ZT SRR 9% % %
12/725/73 1600-1800 65333« ( 5) 5431« ( 5) 5674 ( B5) 5088. (
12/20/73 1800-2000 6681e ( 6) 6010e¢ ( 6) 5071 ( 6) 5369 (
12720773 2000=-2200 7780+ ( 6) 7841e ( 6) 7383 ( 6) 6468 (
12720773 2200-2400 9579« ( 6) 8695¢ ( 6) 3061 ( 6) 7810+ (
12721773 0000=-0200 9481« ( 5) 8530« ( 5) 5603« ( 5) 7175+ (
12721773 0200-0400 7223« ( 6) 603950 ( 6) 6461 ( 6) 3715« (
12721773 0400-0600 5596 ( 6) E4360 ( 6) 5955« ( 6) 3362 ¢
12721773 0600-0800 6304e ( 6) 5206¢ ( 6) 5602¢ ( 6) 3223« ¢
12721773 0800-1000 6538« ( 2) 5348¢ ( 2) 5806« ( 2) 3609« (
12/21/773 1000-1200 10922« ( 2) 11014¢ ( 2) 9275 ( 2) 3417+ (
12721773 1200-1400 3105¢ ( 6) 7739« ( 6) 7129« ( 6) 3lo3e (
12721773 1400-1600 3556« ( 5) 6749¢ ( 5) 4922« ( 3) 2711. |
12721773 1600-1800 5230« ( 6) 6323« ( 6) 5112« ( 6) 2532+ (
12721773 1800-2000 11000« ( 5) 11979« ( &) I471e ( 5B) 1789 |
12721773 2000=-2200 3219« ( 6) 8188« ( 6) 6059« ( 5) 1694+ |
12721773 2200~-2400 5956« ( 4) 61010 ( 5) 4274e ( D) 1495. ¢
CAILY AVERAGE = 7677 73920 £556 3157

(AVG 8F 2HR VALUES)
12722773 0000-0200 6859« ( 6) 7045 ( 6) 35212« ( 6) 1700« (
12722773 0200=-0400 7390« ( 6) 74830 ( 6) H463e ( 6) 2045« (
12722773 0400-0600 7517« ( 6) T74R6e (- 6) 5746 ( 6) 2390 (
12722773 0600-0800 6480« ( 5) 6480« ( 5) 4686 ( 5) 1598+ (
12722773 0800=-1000 7185« ( 4) 7002+ ( 4) 6590e¢ ( 6) 1617+ (
12/22/773 1000-1200 7261« ( 6) 64680 ( 6) 4881e ( 6) 1739+ (
12722773 1200-1400 5003« ( 6) 5003« ( 6) 3265« ( 6) 15%6« (
12/22/73 1400=-1600 5623 ( 6) 6429, ( B) 3992. ( 5) 1777+« (
12722773 1600-1800 5240« ( 6) 5122+ ( 6) 3032« ( 6) 20390. (
12722773 1800-2000 5335« ( 6) 6217« ( 5) 4887« ( 6) 2708« (
12,22/773 2000-2200 7595« ( 6) 7665+ ( 5) 600%5. ( 6) 3827« (
12/722/73 2200-2400 5554¢ ( 6) 5605« ( 5) 4418. ( D) 2325« (
CAILY AVERAGE = 65200 65000 4843 2114

(AvVG BF

2HR VALUES)
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FIUSE 3
VALUES 1
MAXe

DATE

12/23/73
12/23/73
12723773
12723773
12723773
12723773
12723773
12723773
12723773
12/23/73
12/23/73
12/23/73

DAILY AVERAGE =

FALL=WINTER CO AVERAGE CHANCENTRATISNS »UG/M3

(AVG BF 2HR VALUES)

12/24/73
12/24/73
12/24/73
12/24/73
12/24/73
12724773
12/24/73
12724773
12/24/73
12724773
12/24/73
12724773

DAILY AVERAGE =

(AVG BF 2HR VALUES)

12725773
12725773
12/25/73
12725773
12725773
12725773
12725773
12/25/73
12725773
12/25/73
12/25/73
12725773

CAILY AVERAGE =
(AVG BF 2HR VALUES)

NC() ARE NBe 3F ORSERVATIANS IN PERISD
6 PER 2HRs72 PER DAY
STATISBN

TIME 1 1A 3
BVER STBVE 1M FRO9M STBVE BD RM
0000~-0200 5920¢ ( 6) 6190« ( 6) 4751« ( 6)
0200-0400 6300e ( 6) 6960« ( 6) 5731 ( 6)
0400-0600 84598« ( 6) K778+ ( 6) 7909« ( 6)
2600-0800 5282e¢ ( 6) 5676+ ( B)Y 42748 ( 5)
0800-1000 5560¢ ( 6) 5710e ( 6) 4332e ( 6)
1000~1200 7421 ( 5) 7601 ( 5) 7229« ( 6)
1200-1400 6201e ( 6) 6291« ( 6) 4793« ( 6)
1400-1600 5315« { 5) 6055« ( 4) 4379« ( 5)
1600-1800 3146e ( 5) 23217+ ( 5) 3481« ( 5)
1800~-2300 5690e ( 6) 67506 ( 6) 5740e ( 6)
2000=2200 6325« ( 6) 7156+ ( 6) 4870« ( 6)
2200=2400 53893 ( 3) 5R28%e ( 2) 3885e ( 2)

5738 6851 05531
0000=0200 5296 ( 1) 56506 (1) 3883« ( 1)
0200-0400 5676¢ ( 6) S706e ( 6) 3881s ( 6)
0400-0600 5702¢ ( 6) 5A43e ( 6) 3847¢ ( 6)
0600-0800 5663 ( 6) 5771« ( 5) 3753« ( 5)
0800-1000 3947« ( 6) €005e ( 6) 4182« ( 6)
1000-1200 6307« ( 6) 6191 ( 6) 4600 ( 6)
1200=-1400 5394« ( 6) 5046 ( 6) 37440 ( 6)
1400-1600 5694 ( 6) 5659 ( B5) 3992« ( 5)
1600-1800 ©6972¢ ( 6) 7420 ( 4) 6307« ( 6)
1800~2000 3323« ( 6) 9836e ( 6) 7551« ( 6)
2000-2200 3547+ ( 6) 93749« ( 6) %187« ( 6)
2200-2400 11680+ ( 6) 14124e ( 5) 10804e ( 5)

69383 7233 5395
0000-0200 9745e ( 6) 9568« ( b) 7772« ( 6)
0200-0402 77160 ( 6) 7716« ( 6) 5450¢ ( 6)
0400-0600 7130 ( 6) 7219« ( 6) 4923« ( 6)
N600=-0&0Q 6341 ( 6) 6250e¢ ( 5) 3989« ( 5)
080C-1000 6315¢ ( 6) 7639 ( 6) 3520 ( &)
1000-1200 6714 ( 6) 6831e ( 6) 509%e ( 6)
1200=~1400 7671e ( 6) 7554¢ ( 6) 5905 ( 6)
1400-1600 7292« ( 6) 7346¢ ( 5) 5580« ( 5)
1600-1800 7649e ( 6) 7766+ ( 6) 5971e¢ ( 6)
1800-2000 8263e ( 6) B8B292e ( 6) 6585 ( 6)
2000=2200 B435e ( 6) R464e ( 6) 6698 ( 6)
2200-2400 3064 ( 6) 8R054e ( B5) £284e ( 5)

7653 7725 5814

- 263 -

BUTSIVE

414
3454
5602«
3044
2534
2256
2306
2274
3106
3156
2345
2110

2883«

1764
1321,
1845
2165
2504
2343
2414
2147
2459
3298,
2980
2916.

2388

2621
2624
2774+
2169,
2193
2681 .
2667
2321
2998
3435
3224
3168

2739

4

L T N S e I I N N N

VIO e AN &2 B oot 0 AN ¢ SO ANES N o N0 5

oo o000 e

— v e me ma e o o

6)
6)
6)
5)
6)
6)
6)
o)
6)
6)
&)

5)



H3IUSE 3

FALL=WINTER

VALUES IN () ARE
6 PER 2HR»72 PER DAY

MAX e

DATE

12/726/73
12726773
12726773
12/26/73
12/26/73
12/26/73
12726773
12726773
12/726/73
12726773
12/26/73
12726773

12/27/73
12,27/73
12/27/73
12/27/73
12/27/73
12/27/73
12,27/73
12/27/73
12727773
12727773
12727773
12727773

TIME

0000=-0200
0200=0400
0400-0600
0600-0800
0800-1GCO
1000-1200
1200-1400
1400-1600
1600-1800
1800=2000
2000-2200
2200=2400

0000-0200
0200~-0400
0400-0600
0600-0800
0800-1000
1000-1200
1200-1400
1400-1600
1600=-1800
180C~-2000
2000-2200
2200=2400

C3 AVERAGE CAINCENTRATIINS »UG/M3
SF BbSERVATIANS IN PFRIBD

1

8vER STBVE 1M FRAM STHVE

7912« ( 6)
7623« ( 6)
7312« ( 6)
5582« ( 6)
686 ( 6)
10189« ( 6)
11075« ( 6)
10906« ( 6)
11466« ( 5)
12474 (&)
g
HAERNN
11834« ( 3)
A684e ( 6)
7830« ( 6)
3287+ ( 6)
3317« ( 6)
6962+ ( 6)
5431« ( 6)
3179 ( 6)
4934« ( 6)
7074 ( 6)
3892« ( 4)
ERREER

STATIBN

{

7912+ ( 6)
7739« ( 6)
8028« ( 6)
8720« ( 5)
A803e« ( 6)
10248+ ( 6)
11163« ( 6)
10844 ( B)
11319« ( 6)
17562« ( 4)

% I W % * *

% I W % % *
11538 3)
2546 6)
7860 6)
8389 5)
3376 6)
6835« 5)

4978 5)
4846 6)
7339 6)

(

(

(

(

(

(
5549« ( 6)

(

(

{
8980« ( 4)

*
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3
‘BD RM
6119« ( 6)
6061+ ( 6)
6235« ( 6)
7095« ( 5)
7978« ( 6)
3540 ( 6)
2485« ( 6)
9184 ( D)
9552« ( 6)
10399« ( 4)
RN
Ty
9479« ( 3)
5623« ( 6)
6005« ( 6)
6588« ( 5)
7633« ( 6)
5254« ( 6)
4018+ ( 6)
3212« ( 5)
3492« ( 6)
6044¢ ( 6)
7037« ( 4)
T3

4
8UTSIDE
3081« ( 6)
3284« ( 6)
3804« ( 6)
5826+« ( 5)
3769« ( 6)
5332« ( 6
3511 ( 6)
5527« (5
7374« ( 6
10752« ( 4
L E A X X B J
* W % NN
1943« ( 3)
2473« ( 6)
3945« ( 6)
4681« ( B
5137« ( 6)
3253 ( 6)
3i64. ( 6
2682+ ( 5]
2226+ ( 6.
3012« ( 6
3726« ( 4
# % % % 4 #



Appendix 3~6

N02, NO, and CO data for Newse Mo. 4 - Fall/Winter
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HIUSE -4

VALUES IN ()
MAXe?

DATE

1/29/74
1/29/74%
1/729/74
1/29/74
1/729/74
1723774
1/29/74
1/723/74%
1/729/74
1/7273/74%
1729774
1/29/74

1/30/74%
1/30/74
1/733/74
1/730/74%
1/30/74
1/39/74%
1/30/74
1/30/7%
1/30/74
1/730/74
1/30/74
1730/74%

1731774
1/31/74
1731774
1731774
1731774
1731774
1731774
1731774
1731774
1/31/7%
1731774
1731774

FALL=-WINTER
ARE NGO«

TIME

N000-0200

3200-0400
24C00=0600
0600=0800
0800-1000
1000-1200
1200-1400
1400~=1500
1600-1800
1800~2000
2000-2200
7200=2400

0000~0200
0200-0400
J400-0600
0600=0800
7800~1000
1000~1200
1200-1400
1400-1600
1600~1800
18C0~2000
2000=2200
2200~-2400

2000=-0200
0200-0400
0400-0600
1600-0800
0800-1000
1000~1200
1200-1400
1400~1600
1600-1800
1800-2000
2000=-2200
2200=2400

DAILY AVERAGE =

(AVG BF 2HR VALUES)

N32 AVERAGE CBNCENTRATIBNS ,
IF B3SERVATIANS IN PERIBD
6 PER 2HR,72 PER DAY

1
9veR STOBV

EREERR
Iy
PR
2L
EHANR R
RN
36k (
75 4
636
1105
670
402

4042
33D
35.1
4603
402
1903
*ww R
23561
65497
1809
19593
25463

o s Sy
*

34k
11566
1085
1474
1172
33e7
1741
1133
3877
207 6
14704
371

P N e e e el it

1771

—
[~
-

6)
5)
6)
5)
6)
k)
5)
5)
6)
5)
6)

R NRR
P
EREERR
P
FRERRR
ERERER

T4l
4002
4De2
3IR45
1390
1423

703
77
6Re7
1189
1139
2773

* KWW
12066
4538
15440
1290
1038

P e e e e
t 3

1038
3345
8Jek
971
85e 4
703
971
7303

3014
9R«8
753
603

1034
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STATION

1M FRSM STAVE

5)

6)
6)

6)

LIv, R

L E 2 X2 B J
L EX X 2 X 3
LR X R E & ]
RN
(2 2 2 5 1
ERNNRE
724 (
30.1
3345
569
7847
1003

703
10045
6740
653
8347
7745
*unn
16648
20640
1305
12545
12343

e
*

102.2
703
70473

1072
921
6063
821
. Y-A%¢}
82.1

12849
7847
4042

B e T T T e B B

830

UG/13
4
M BUTSIVE
g~
* 3% % % %
E 2 X X ¥
P
RN
R
5) 1205 (
8) 1206 (
6) 2194 (
6) 2327 (
6) 1624 (
6) 552 (
5) 519 (
5) 56¢3 (
5) 4865 (
6) 703 |
A5) 670 (
4) 1457 (
X E XX X3
5) 563 |
5) 1591 (
6) 1306 (
5) 1440 (
6) 1107 (
5) 87¢1 (
£) 80e4 |
6) 821 (
6) 93«8 (
6) 83e7 (
6) 8Uoek (
5) 32«1 |
6) 563 (
5) 670 ¢
6) 80e4 (
6) 26e8 |
6) 102 (
7001

5)
5)
6)
6)
A)
&)

s)
£)
5)
6)
5)
4)

5)
£)
6)
6)
6)



H3USE
VALUES IN ()

-4

MAXe s

DATE

2/
2/
2/
2/
2/
2/
2/
2/
2/
2/
2/
2/

1/74
1/74
1774
1/74
1/74
1/74
1/7%
1/74
1774
1/74
1/74
1/74

FALL-WINTER
ARE NS«

NB2 AVERAGE CBNCENTRATIASNS ,

3F QBSERVATIANS IN PERIB)D

6 PER 2HR,72 PER DAY

TIME

20CV=07200
0200=0400
J400-0600
0600=23800
0800-1000
1000=-1200
1200=1400
1400-1600
1600-18C0
1800-2000
2000-2200
P200=2400

DAILY AVERAGE =

(AVG BF 24R VAL UES)

2/
2/
2/
2/
2/
2/
2/
2/
2/
2/
2/
2/

2/74
2/74
/74
2/74
°r74
2/74
/74
2/74
;/74
2/74
P/74
/74

7000=0200
N200=0400
0400-0600
1600+-03300
)800=1CuV0
1000-1200
12001400
1400-1600
1600=-1800
1809=2000
2000=2200
2200=2400

DATLY AVERAGE =

(AV{

2/
2/
2/
2/
2/
2/
2/
2/
2/
2/
2/
2/

3/74
3/74
3/74
3/74
3/74
3774
3/74
3/74
3/74
3/74%
3/74
3774

AF 2+4R VALULES)

2000=03200
0200-0400
J400=-0600
06C0=-0300
J810+=1000
1000=1200
1200=-1400
1400-1600
1600=1800
1800=2000
2000-2200
2200=2400

STATION
1 1A
BVER STBVE 1M FRBM STAVE L1IV/ R
720 ( 6) 425 ( 6) 318 (
636 ( 5) 43¢5 ( 6) 318 (
585 ( A) 4245 ( 4) 284 (
371 ( %, 603 ( 6) 368 (
1256 ( A) 73e7 ( 6) 502 (
2043 ( 3) 18028 ( 2) 63.5
1557 ( 6) 82«1 ( 6) 4643 (
2377 ( A) 93«8 ( 6) 40e¢2 (
Hlbéeb ( 6) 34566 ( 6) 904 (
2495 ( 6) 1072 ( 6) 737 |
2311 ( 6) 1172 ( A) 888 (
1658 ( 6) T34 ( &) 56¢3 (
1871 1061 533
1424 ( 5) 603 ( A) 4143 (
1256 ( 5) R3e2 ( 6) 4845 |
1172 ( 6) R3e2 ( 6) 3668 (
1223 ( 6) 5649 ( 6) 35.1 (
239e3 ( 6) 371 ( 6) 45.2
15067 ( 6) 6Je3 ( 6) 535 (
3827 ( 6) 1256 ( A) 5067 (
1353 ( 6) 1738 ( ) 635 (
10691 ( 6) 955 ( 6) 67«0 (
1775 ( 6) 603 ( 6) 888 (
1508 ( 6) 62eb6 ( A) 653 (
1842 ( 5) 871 ( 6) 4663 (
1365 TRe4 5356
1273 ( 5) 58¢6 ( 6) 41.% (
1306 ( %) 53e2 ( 6) 418 (
1440 ( 6) 519 ( 6) 4345 (
1183 ( %) RJe2 ( 6) 3061 (
1273 ( 5) 519 ( 6) 28e4 (
2043 ( H) 1005 ( 6K} 585 (
1641 ( 6) 67«0 ( 6) 75«4 (
2361 ( 6) 737 ( 6) 670 (
R X R XX X X XX X 3 * 9 0% R
LEX S XK ] I EE XXX I X REE R
L XXX R X X E XXX L E R XX R}
L E XK X X I E X ER X LR X R 2 X

- 267 -

UG/mM3

4

M SUTSIDE
5) 12¢%5 |
5) 1ce0 «
5) 120 «
A) 2oel (
A) 20«1
3) 3001 |
A) 1560 (
6) 140 (
5) 268 {
5) 2bes
4) 4365
5) 335 (

230
5) 2uel
) 1260 (
5) 2le%
) 2Jdel (
6) 2168 (
A 153e4
4) 26e& (
5) 33e¢D |
6) 38e3 |
5) 36e¢35 (
6) 25«1 (
5) 23¢4 (
2oel

6) 2Uel (
5) 2Us1
5) 184
5) c20e1 «(
5) 2le8 (
6) 21'8 {
5) 201 (
6 301 (

% % % W

I T s,

R

RN EN

4)
5)
6)
6)
2)
6)
5)
&)
&)
6)
6)

6)
6)
5)
&)
6)
6)
5)
5)
6)
5)
%)
&)

6)
6)
6)
£)
&)
5)
5)
6)



HIUSE =4

VALUES IN ()

MAXe

DATE

2/
2/
2/
2/
27/
2/
2/
27/
2/
2/
2/
2/

2/
2/

2/
2/
27
2/

2/
2/
2/

4/74
4/74
4/74
4/7h
4/74
4/74
4774
4/74%
4/7h
4/74
4/74%
4/74

5/74
Hv/74
5/74
/74
5/74
5/74
5/74
5/74
/74
H“/74
5/74
5/74

6/74
6/74
6/74
6/74%
6/74
6/74
6/74
6/T74
6/74
h/74
6/74
/74

FALL=WINTER
ARE N9«

NB2 AVERAGE

3F BBSERVATIONS IN PERIBD

¢ 6 PER PHR»72 PER DAY

TIME

0000=2200
N200-0400
0400=0600
0600~-080N
0R00=1000
1000~-1200
1200-1400
1400+=1600
1600=1800
1800=-2000
2000-2200
2200-2400

0000-2200
N200-2400
2400-0600
n600=0800
28GC0-1000
1000-1200
1200-1400
1400~1600
16C0=1800
1800-2000
2000-2200
2200=24C0

3000~0200
1200-0400
2400=0600
06G0=0800
0800=-1000
1000~-1200
1200-1400
1400-1600
1600-1800
1800=-2000
2000-2200
2200-2400

1
BVER S5TBVE
TR
ey
Yy
NN
P~
P
HRRRER
-
S362¢6 ( 3)
19756 ( 6)
2003 ( 6)
122¢2 ( 6)
1273 ( 6)
11556 ( 6)
1053 ( 6)
2312 ( 5)
1876 ( 6)
1641 ( 3
X
PR
2313 ( 3)
1559 ( 6)
16942 ( 5)
]39'1 ( 6)
1172 ( 5)
387 ( 5
%37 ( A)
144e¢0 ( B)
144¢0 ( &)
1205 (1)
RN ENN
2964 ( 6)
12392 ( 6)
30le4 ( 6)
2l4es ( 6)
2h4ed ( 6)

- 268 -

CBNCENTRATIANS , Ulizrms
STATIBN

4

1M FRBM STBVE L1V RrM SUTSIVE

LR R E X LE X ER ¥ 1 L E X 2 % X3

IEE R R R LE S B X ¥ LA X R X X3

% % % % %% L EEE XN L2 2 2 X X

X 2 X2 X J L E S R ¥ X LA EE R N1

[ Z 2R X R * % % % % % * % % * % %

PE XX TR [T ET IS 2%

[ E XX X § ] L XS R X X J LR E X E X

T X% NN T2
chbheb (3 1440 ( 3) 53e6 (
938 ( 6) 770 ( 6) 48eA (
R5e4 ( 6) 670 ( 6) 318 (
770 ( 6) 58¢6 ( 6) 23¢4 |
56¢9 ( A) 48¢5 ( 6) 20e¢1 (
4649 ( 6) 4062 ( 6) 1864 |
4562 ( 6) 251 ( H) 218 (
87«1 ( 6) 4845 ( 5) 28e4 |
83«7 ( 6) 50«2 ( 6) 201 «
R34 ( 3) 670 ( 3) 13«4 (

I E XXX R 2 tEE X R X [ XX 2 X 3

XA R X R J XA XX X I * % X % %%
Pehel (3 83.7 ( 3) 201 (
102e5 ( A) 88.7 ( 6) 2oel |
83240 ( 6) 5313 ( 5) 21 |
A7.1 { 6) 4643 ( 5) cohe8 (
5459 ( A) 3648 ( 5) 2685 (
532 ( 6) 30.1 ( 6) 23e4 |
4ReH ( 6) 36«8 ( 6) 36
971 ( 6) 502 ( %) 61«93 |
87«1 ( 6) 754 ( 6) 620 (
623 (1) 80«4 ( 1) 4ue (

EEE XX XN IE X2
236e1 ( 6) 1607 ( %) 455 (
7653 ( 6) 54947 ( 5H) 720 (
2512 ( 6) 19543 ( 6) 8oel
1825 ( &) 14047 ( 6) 636 {
1708 ( 6) 1273 ( 5) 469 (



HIUSE =4

DATE

2/
2/
2/
2/
2/
2/
2/
2/
2/
2/
2/
2/

7/74%
7/74
7/74
7774
7/74
7/7h%
7/74%
7/74%
7/74
7/74
7/74%
7/74

(W)

FALL=WINTER
VALUES IN ¢ )
MAXe :

ARE

6 PER 2HR,»72

TIME

9000=-0200
2200-03400
J400=0600
N600~0800
0800-1000
1000-1200
1200-1400
1400-1600
1600=-1200
1800+-2000
2000-2200
2200=2400

AILY AVERAGE =

(AVG BF 2HR VALULS)

2/
2/
2/
2/
2/
2/
2/
2/
27
2/
2/
2/

/74
R/74
/74
R/74
/74
3/7h
2/74
&/74
/7%
8/74
£/74
/74

2/
2/
2/
2/
2/
2/
2/
2/
2/
2/
2/
2/

9/74
9/74
Q74
9/74
9/74
as/74
A7
/74
/74
Ay T4
S/74
9/ 74

¢000=3200
32C0=0400
0400+05600
0600=-3300
UB00=-1000
1000=1200
1200-1400
1400-1600
1600-1%00
1800-2000
2000=-2200
2200=2400

(1000=2700
D200=040N0
D400-060C0
7600-0800
2800-1000
1000-1200
1200-1400
1400-1600
1600=-1800
1800=-2000
2000«2200
2200=2400

DCAILY AVERAGE =

(AVG 6F

2R VALUES)

NG o

NB2 AVERAGT CBNCENTRATIANG , UG/13
3F BBSERIVATIANS IN PERIGD
PLR DAY
STATIBN
1 2 4
AvER STOBVE 1M FXIBM STBVE (Iv/ RM BUTSIDE
132+5 ( 6) 1155 ( 6) 80«4 ( 5) 30e1 ( 8)
1574 ( 6) 1222 ( 6) 70.3 ( 6) 419 ( 5)
1440 ( 6) 921 ( %) 7043 ( %) 40e¢2 ( 6)
1307 ( 5 ‘7743 ( 6) 8848 ( 6) 502 ( 6)
1763 ( 3) 1337 ( 5) 103.8 ( %) 53e6 ( 6)
3343 { B) P8ReD ( H) 234ek ( 5) 36e5 ( 6)
333¢3 { 6) 2143 ( 6) 1658 ( 6) 352 ( 6)
2l4e3 ( 6) 1708 ( A) 12843 ( 6) 46eS ( 6)
5253 ( ) 3U8Be3 ( 6) 272.F ( 5) 4602 ( )
2478 ( 6) 164e1 ( 6) 11558 ( 5) 670 ( 6)
2160 ( 6) 1430 ( 6) 1902 ( %) 251 ( 5)
2127 ( A) 147¢3 ( 6) 1005 (-5) 33¢5 ( 6)
24bek 17362 135.2 - 427
1723 ( 6) 10345 ( 6) 7543 ( 5) . .553 ( 6)
1323 ( 6) %64 ( &) 68,5 ( 5) - 586 ( 6)
1340 ( 3) 90e8 ( 3) 670 ( 3) HBbH«I ( 3)
% * %R X XX X X X3 [ E S R X 5 1 EEE 2 R X4
I E R X X X 4 I X E R X X 3 [E XX 2 X ,id-*l{{i
A X R R X I X ER X X 3 *I»'!’*‘l’* ;f;!****
17669 ( 5) 1166 ( 5) 30e4 ( 3) .#Qa2 ( D)
2361 ( 6) 18245 ( 6) 10543 ( 5) "58%6 ( 6)
7302 ( 6) 4635 ( 6) 3048 ( 5) 7003 ( 5)
23bel ( 6) 18245 ( 6) 1305 ( 5) 70e%( 5)
2ebe3 (6) 1738 { 6) 11343 ( 6) 6240 ( 5)
2143 ( 6) 14243 ( 6)  33.8 ( H) 6093 ([ 5)
1708 ( A) 102%e¢8 ( 6) 72.0 ( &) 60¢3 ( 6)
1393 ( 6) 3.8 ( 6) 7343 ( &) 60e3 ( 6)
1172 ( %) 8347 ( 6) 6240 ( 5A) 53¢6 ( 5)
1072 ( 6) 733 ( 6) 635 ( 6) 58e6 ( 6)
P63e3 ( 5) 172«8 ( 5B) 3645 ( ) 3852 ( 3)
2227 ( 6) 15De7 { 6) 85¢4 ( 6) 176 ( 4)
164el ( 6) 15Peh ( 6) 7240 ( %) Fhkkkkkkhk
culed ( 6) 1423 ( 6) 93.5% ( 6) 100 ( 3)
2093 ( 6) 1842 ( 6) 14547 ( 5) 2256 ( &)
23964 ( 6) 1674 ( H) 1205 ( 5) 455 (&)
199¢1 ( 6) 103e% ( A) 770 ( %) 33¢5 (&)
3382 ( 5) 1926 ( A) 118¢3 ( 6) 18e4 ( &)
1943 1361 89,8 383
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HRUSE =4 FALL=WINTER
VALUES IN () ARE NSe
MAXs
DATE TIME

2/10/74% (0000200
2/10/74 0200+0400
2/10/7% 0400-2600
2713774 0600-0800
2/710/74 0800-1000
2/10/74% 1000-1200
2/710/74% 1200-1400
2/10/74%  1400-1600
2/10/74% 1600-1800
2/710/7% 1800=2000
2/10/7% 2000-2200
2/10/74% 2200-2400

DATLY AVERAGE =

(AVG 6F 24R VALUES)

2/11/74%
2/11/74
2/11/74
2711774
2/11/74
2/11/774
2711774
2/11/74
2/11/74%
2/1Y/74
2/11/74
2/11/74%

2/13/74
2/13/74
2/13/74
2/13/74%
2713774
2/13/74
2/13/74
2/13/74
2/13/74
2/13/7%
2/13/74%
2/13/74

0000=0200
0200=0400
J4C0=0600
0600=0809
08C0=1000
1060-1200
1200~-1400
1400-1600
1600=-18C0
1800=-2000
2000-2200
2200=2400

J000-0200
0200-0400
0400-0600
H600-0300
V800=1000
1000-1200
1200=1400
1400-1600
1600~1R800
1800=2000
2000-2200
22002400

NG

1
SVER STBV

2076
16941
1222

88e7
1775
13286
2277
2160
2863
23746
2143
1558

1888

1323
1373
12556
1825
32543
4473
3239
1943 (
HUERRN
PEVRPg
NN R
-

RN R
PR~
XA RR
HHRRER
R R
NN
XN NN
26848 (
34646
2277
361
2194

— e~~~

AVERAGE CBNCENTRATIANS ,
JF OBSERVATIANS IN PERIBD
6 PER 2HR,72 PER DAY

-
=

6)
6)
6)
5)
6)
6)
6)
6)
6)
5)
6)
6)

4)

6)
6)
5)

- 270 ~

STATIGN
IM FRBM STBVE L1IV/ R
1507 ( 6) 8848 (
8388 ( 6) 686 (
737 ( 6) 563 (
£3e6 ( 6) 4845 (
1072 ( 6) 735 (
1306 ( 6) 854 (
1423 ( 6) 8847 (
1557 ( A) 1072 (
2133 ( 6) 1424 |
1323 ( %) 921 (
1172 ( 6) B7.1 (
90el ( 6) 63«5 (
1227 B3.5
Blel ( 6) 603 (
737 ( 6) 770 (
B3¢l ( 6) 620 (
12839 ( 6) 871 (
PPAe0 ( 6) 16048 (
32165 ( A)  254e3 (
R665e¢0 ( 6) 370e1 (
1675 ( 3) 1233 (
KHH xR HRERER
p—— RN EER
XN NN RN
ERERER Endxwn
ey R
RN EN Wl uEn
e EaXunw
- RN
Yy Harunn
HEERRN R
ERERER RN
2688 ( 4) 12045
28%«0 ( 6) 18942 |
180e% ( 6) 1122 (
2026 ( /) 134.0 (
1641 ( A) 12045 (

UG/M3
4
M BUTSIDE
5) 20l (
5) 519 (
5) 46¢2 (
6) 469 (
5) 402 (
&) 363
5) 301
5) 167 |
5 2Hel |
5) 513 (
5) geel |
6) 670 (
4iel
5) 4B8e5H |
6) 753 (
5) 670 (
5) 75He3
6) 971 «
5) 653 (
£) 301
3) 1560 «
NN NN
FH NN
KRR
R NN
RN RW
N RN
PR
KRR
RN AR
TIITY
PR
4) 1357
5) 1541 ¢
5) 1541 «
5) 1172 (
5) 1005 ¢

6)
6)
6)
65)
6)
6)
6)
6)
6)
6)
6)
o)

6)
6)
6)
6)
A)
6)
6)
2)

4)
5)
6)
6)

5)



HIUSE =4 FALL-WINTER N92 AVFRAGE CANCENTRATIANS , UG/43
VALUES IN ( ) ARE NPe 3F BASERVATIONS IN PERIE)
MAXe: 6 PER PHR»72 PER DAY
STATIBN
DATE TIME 1 1A 3 4
8VER STBVE 1M FR8M STOVE LIV/  RM 8JTSIDE
2/14/74  (0000=0200 132+6 ( 6) 17546 ( 6) 92.1 ( %) 90e4
2/14/74  ,200=0400 1342 ( 6) 1139 ( 6) 871 ( 5) 82e0 (
/14774 O400=0€00 170e% ( 6) IRes ( 6) 770 ( 6) 36e8
A/14/74 D6G0=0500 3293 ( 5) 1732 ( A) 1089 ( %) 368 (
2/14/74  0800-10C00 20562 ( 6) 1491 ( 6) 938 ( 6) 24el |
2/14/74  1000=1200 2364 ( 6)  1R32e5 ( A) 103e% ( 6) 120 (
2/14/74  1200-1400 1352 ( 6) 1172 ( 6) 95.4 ( &) 13e4 ¢
2/14/74% 1400=1€00 38¢3 ( 6) 6136 ( 6) 33362 ( 6) 120
2/14/74%  1600-1%C0 555¢9 (A) 41246 ( 6)  344ed ( 5) 1nek
2/14/74  1800-2500 PRGe7 ( b) 1RDe9 ( &) 120e5 ( 6) 2uel |
P/L4/78 2000-2200 P27 ( 5) 1105 ( A) 9544 ( &) 2uel
2/14/74%  2200-2400 169¢1 ( 6) 9%e8 ( 6) 737 ( 6) 201 (
CAILY AVERAGE = 30403 19746 13545 3262

{(Avu BF 2+HR VALUES)
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5)
6)
5)
6)
5)
o)
3)
6)
o)
L)
5)



HIUSE =4

VALUES IN ()
MAXe {

DATE

1/29/74%
1/729/74%
1/729/74
1/29/74
1729774
1/29/74
1729774
1729774
1/729/74
1/729/74%
1729774
1/29/74

1/30/74%
1730/74
1/30/74
1730774
1730774
1/30/74%
1730774
1/730/74
1730/74%
1/30/74
1730774
1/730/74

1731774
1731774
1731774
1/31/74
1/31/74
1/31/74
1731774
1/731/74%
1/731/74%
1/31/74
1/31/74
1/31/74%

2)
6)
6)
6)
6)
6)

6)

6)
6)
6)
4)

5)
6)
6)
6)
6)

FALL=-WINTER N8B AVERAGE CONCENTRATIBNS » UG/M3
ARE NBe 9F BBSERVATIBNS IN PERISD
6 PER 2HR,72 PER DAY
STATISBN
TIME 1 1A 2 4
BVER STOBVE 1M FROM STAVE LIV/ RM 8UTSIDE
0000=0200 % 3% % % % * % % % %W 3 3% % 9% * * % % % % %
0200=0400 XXX 22 [EZRZ R LETRT R 2 X2 X T3
0400=0600 T2 IZ XXX 2T XT R * % 3% W
0600=-0800 I XXX 2R IZ TR} W 3 % %% % * 9 % #
0800-1000 222 3 % 3 % * I E X XX X3 * ¥ % % N
1000=1200 % 3 N W% IS 2222 IS 2LE 9 % % % N
1200=1400 1652 ( 5) 183¢5 ( 5) 101e5 ( &) 1730 (
1400=-1600 1256 ( 6) 1201 ( 5A) | kkkkdkkk 2435 |
1600-1800 1300 ( 6) 1059 ( 6) AhwRAkE 3122 (
1800~-2000 15935 ( 6) 136eS ( 6) . IEkkkkikk 560e¢2 (
2000=-2200 1802 ( 6) 3408 ( 6) 144e1 ( 5) 3669 (
2200=2400 2828 ( 6) 4783 ( 6) 2915 ( 6) 1168 (
00000200 26302 ( 6) 3407 ( 6) 26443 ( 5) 53¢5 (
0200=0400 2195 ( 6) 265¢4 ( 6) 2217 ( 6) 655 (
0400~0600 1868 ( 6) 2272 ( 6) 1873 ( 6) 655 |
N600-0800 2250 ( 6) 3407 ( 6) 2325 ( 6) 1365 (
0800~-1000 2938 ( 6) 3839 ( 6) 2970 ( 6) 1463 (
1000~-1200 6094 ( 5) 63340 ( 5) 3703 ( 5) 366 (
1200=1400 22X 2R % 9% % 9 % T ET R X I Z X2 X X
1400-1600 431e4 ( 5) 4547 ( 5) 3027 ( 5) 1101 (
1600=1800 10539 ( 6) 8737 ( 6) 35065 ( 6) 360 (
1800=2000 5111 ( 6) 4161 ( 6) 3451 ( 6) 328 (
2000-2200 4783 ( 6) 45443 ( )} 2553 ( 6) Sheb |
2200-2400 4805 ( 6) 4456 ( 6) 19242 ( 6) 229 (
0000~-0200 4336 ( 6) 39846 ( 6) 145.3 ( 6) 23.0 «
0200-0400 2916 ( 6) P83e9 ( 6) 1562 ( 6) 16.0 (6
0400+0600 219¢5 ( 6) 2010 ( 6) 155.1 ( 6) 17.0 «
0600-0800 2708 ( 6) 2359 ( 6) 168.2 ( 6) 38.0
0800~-1000 245e¢7 ( 6) 2315 ( 6) 1857 ( 6) 69.0 (
1000-1200 1846 ( 6) 1726 ( 63 17246 ( 5) 100.0 ¢
1200-1400 2807 ( 6) P3Re6 ( 6) 1584 ( 6) 51.0 «
1400-1600 166¢0 ( 6) 1463 ( 6) 1026 ( 6) 23.0 «
1600-1800 F17e4 ( 6) 6553 ( 6) 167.1 ( 6) 21.0 «
1800-2000 4373 ( 6) 393«1 ( 6) 1953 ( 6) 18.0 (
2000-2200 288e3 ( 6) 218e4 ( 6) 1234 ( 6) 10.0
2200-2400 1300 ( 6) 906 ( 6) 66¢5 ( 6) 15.0 (
3222 2717 149.7 33.0

DAILY AVERAGE =

(AVG B6F 2HR VALUES)
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HIUSE -4 FALL-wINTER
VALUES IN ( ) ARE Nfe
MAXe $
DATE TIME

27 1/74% 0000-0°00
2/ 1/74% 0200-0400
2/ 1/74 0400~0600
2/ 1/74 0600=08300
27 1/74% 0800~-1000
2/ 1/7% 1000-1200
2/ 1/74 1200~1400
2/ 1/74% 1400-1600
A/ 1/74% 1600-1800
27 1/74 1800-2000
27 1/74 2000-2200
2/ 1/74 2200-2400

DAILY AVERAGE =

(AVG B8F 2HR VALUES)

2/ 2/74% 0000-0200
2/ 2/74% 0200-0400
2/ 2/74% 0400-0600
27 2774 (0600-0%00
2/ 2/74 0800-1000
2/ 2/74% 1000-1200
27 2/7% 1200-1400
2/ 2/7% 1400-1400
2/ /74 1600-1300
2/ 2/74% 1800-2000
2/ 2/74% 2000-2200
2/ 2/74 2200=2400
DAILY AVERAGE =
(AVG BF 2HR VALUES)
2/ 3/74% 0000-0200
2/ 3/74% 0200-0400
2/ 3/74% 0400-0600
2/ 3/74% 0600=0%00
2/ 3/74% 0800=-1u00
2/ 3/74 1000-1200
2/ 3/74% 1200-1400
27 3/74% 1400-1600
2/ 3/74 1600-1300
2/ 3/74 1800-2000
2/ 3/74% 2000-2200
2/ 3/74 2200-2400

NGB

1

BVER STOVE 1M FR8BM

611
B2 4
SCe4
1310
1513
2313
1704
3102
7798
5395
39160
23972

2642

22943
1900
1747
1633
25883
2228
431 e4
4063
3702
3265
£50e1
2610

P e e e I N e

251e2

1366
1660
1073
1453
1442
2217
2271
3287 (
T
PR
RN

—~ e e~ o o~

L E XX XX 1

AVERAGE COBNCENTRATIANS , UG/M3
9F BBSERVATIANS IN PERIBD
6 PER Z2HR,»72 PER DAY

6)
5)
6)
5)
6)
3)
6)
6)
6)
6)
5)

6)

6)
6)
6)
6)
6)
6)
6)
6)
6)
6)
6)
6)

5)
6)
6)
6)
6)
6)
6)
6)

371 (
360 (
40¢4 (
835 {
1”289 {
1146 (
1157 (
1780 ¢
7230 (
4975 (
3440 |
"h2el

2119

—
~
N
*
oc
o o e o e

1507
1103
928
306
88« 4
1660
1736
23064 (
-
RN
RN

~ e o

* % % %% R
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STATIBN

6)
6)
6)
6)
6)
2)
6)
6}
6)
6)
6)
6)

6)
6)
6)
6)
6)
6)
6)
6)

STBVE LIV R

30456
25.1
26.2
5547
677
89.5
73.1
71.0
14062
182+ 4
2053
168472

P I = T i e e O . Sy

3445

1223
97.2
8542
775

105.9

11447

11547

2064

193.3

1715

1234

11143

P . . I I

12742

98,43
7242
6545
601
5763
9248
12647
12556 (
HER RN
HRE RN
Kk

P e T

* % %

M

6)
6)
6)
6)
6)
3)
6)
6)
6)
5)
6)
6)

5)
6)
5)
5)
5)
6)
6)
5)
5)
6)
6)
6)

6)
6)
6)
5)
6)
5)
5)
6)

4
SUTSIDE

— -
oo ccowwoeoooooNN
® © e & © © ¢ o & o 5 o
NV YES OO
o~ o o e o o o o o~

o}
.
<

oo O
e o 8 o o

[Ne e A ¢ N6 AR 0 )

131
147
175 |

NN
NN
N
HEEERR

— e e e e o e

6)
4)
2)
2)

3)
L)
5)
6)
5)
4)

2)

1)
1)
5)
6)
5)
6)
6)
6)



HIUSE =4  FALL-WINTER

VALUES IN ( ) ARE NS

MAXs :

DATE TIME
2/ 4/7% 0000-0200
2/ 4/7% 0200-0400
2/ 4/74% 0400=0600
2/ 4/74% 0600-0800
2/ 4/7% 0800-1000
2/ 4/74% 1000-1200
2/ 4/7% 1200-1400
2/ 4/74 1400-1600
2/ 4/7% 1600-1800
2/ 4/7% 1800-2000
2/ 4/7% 2000-2200
2/ 4/74% 2200-2400
2/ 5/7% 0000-0200
2/ /7% 0200-0400
2/ 5/74% 0400-0600
2/ 5/74 0600-0800
2/ 5/74 0800=1000
2/ 5/74% 1000-1200
2/ /7% 1200-1400
2/ 5/74% 1400=1600
2/ 5/7% 1600-1800
2/ 5/7% 1800-2000
2/ 5/74% 2000-2200
2/ 5/74 2200-2400
2/ 6/74 0000-0200
2/ 6/74% 0200=0400
2/ 6/7% 0400-0600
2/ 6/7% 0600-0800
2/ 6/7% 0800-1000
2/ 6/74% 1000-1200
2/ 6/7% 1200=1400
2/ 6/7% 1400-1600
2/ 6/7% 1600-1800
2/ 6/7% 1800-2000
2/ 6/74% 20002200
2/ 6/7% 2200-2400

NG AVERAGE

8F BBSERVATIANS IN PERIBD
6 PER 2HR,72 PER DAY

1

™
¥
P
P
e
P
N RER
W RN
472+7 ( 3)
4237 ( 6)
3342 ( 6)
2719 ( 6)
1802 ( 6)
1431 ( 6)
1223 ( 6)
245¢7 ( 6)
2042 ( 6)
2272 ( 3)
Py
% 9 3% 3% % *
5526 ( 3)
338¢3 ( 6)
2588 ( 6)
R0he2 ( 6}
1474 ( 6)
1136 ( 6)
1147 ( 6)
2632 ( 6)
3003 ( 6)
2687 ( 1)
NN
4991 ( 6)
12450 ( 6)
11500 ( 6)
7308 ( 6)
5188 ( 6)
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CONCENTRATIINS , UG/M3
STATION
1A 4

BVER STOVE 1M FR8BM STBVE LIV/ RM BUTSIDE

3 % % % % 3% % % % W % # % %

E A A X X 8 LEE X Z B 2 9% % % % % N

XN %N -

PR RN N "KW >N NN

* % % %% % 3 3 % % % * E A AR E 2

™ ERE NN X RNHR

e R e

* % % * * * W* 3% % % ¥ % % 3 % % 3
6269 ( 3) 1726 ( 3) 328 ( 3)
396e¢4 ( 6) 20543 ( 6) 175 ( 6)
P71e9 ( 6) 1627 ( 6) 13«1 ( 6)
2020 ( 6) 1398 ( 6) 131 ( 6)
1745 ( 6} 917 ( 6) 120 ( 6)
91«7 ( 6) 693 ( 6) Be8 ( 6)
710 ( 6) 53«3 ( 6) 120 ( 6)
1223 ( 6) 78¢5 ( 6) 142 ( 6)
1432 ( 6) 852 ( 6) 18¢6 ( 6)
163¢8 ( 3) 10740 ( 3) 13«1 ( 3)

I X X 2 R L Z 2R 2 X * 9% % % * %

Ty eER e
4631 ( 3) 192.2 ( 3) 197 ( 3)
2938 ( 6) 1693 ( 6) 16e4 ( 6)
2140 ( 6) 12843 ( 6) 13«1 ( 6)
1518 ( 6) 99.4 ( 6) 142 ( 6)
97«2 ( 6) 7462 ( 6) 13«1 ( 6)
841 ( 6) 64ed ( 6) 131 ( 6)
80«8 ( 6) 590 ( 5) 9«8 ( 6)
1736 ( 6) 1158 ( 6) 961 ( 6)
2599 ( 6) 2064 ( 6) 1365 ( 6)
233¢9 (1) 209.7 ¢ 1) 52¢4 (1)

ERRNER EaERER R
428¢1 ( 6) 3440 ( 6) 31«7 ( 6)
127450 ( 6) 1216456 ( 5) 524 ( 6)
11434 ( 6) 11052 ( 6) 666 ( 6)
7535 ( 6) 74448 ( 6) 393 ( 6)
489¢3 ( 6) 459.8 ( 6) 131 ( 6)



HBUSE =4 FALL=-WINTER

VALUES IN ( ) ARE NB.
MAXe 3

DATE TIME

2/ 7/7% 0000-0200

2/ 7/74 0200-0400

2/ 7/74% 0400-0600

27 7/7% 0600-0800

2/ 7/7% 0800~1000

27 7/74% 1000-1200

27 7/7% 1200-1400

27 7/7% 1400-1600

R/ 7/7% 1600-1800

2/ 7/7% 1800-2000

27 7/7% 2000-2200

2/ 7/74 2200-2400

DAILY AVERAGE =

(AVG 8F 2HR VALUES)

2/
2/
2/
2/
2/
2/
2/
2/
a2/
2/
2/
2/

2/
2/
2/
2/
2/
2/
2/
2/
2/
2/
2/
2/

8/74
R/ 74
8/74
8/74
8/74
8/74
8/74
8/74
B/74
8/74
B/74
8/74

/74
/74
9774
/74
S/74
9/74
9/74
9/74
/74
S/74
S/74
9/74

0000-0200
0200-0400
0400-0600
0600-0800
0800-1000
1000-1200
1200=1400
1400-1600
1600-1800
1800-2000
2000-2200
2200-2400

0000=0200
0200=-0400
0400=-0600
0600=0800
0800-1000
1000-1200
1200-1400
1400-1600
1600-1800
1800-2000
2000-2200
2200-2400

DAILY AVERAGE =

(AVG BF 2HR VALUES)

ND AVERAGE CONCENTRATIONS »

3F OBSERVATIANS IN PERIBD
6 PER 2HR,72 PER DAY

1

BVER STBVE 1M FRBM

3407 ( 6)
2610 ( 6)
2195 ( 6)
2501 ( 6)
2632 ( 6)
3755 { 6)
5406 ( 6)
3582 ( 6)
7983 ( 6)
5083 ( 6)
4510 ( 6)
3505 ( %)
4098
2424 ( 6)
1977 ( 6)
1704 ( 3)
W
KR
NN
26743 ( 5)
3265 ( 6)
7896 ( 6)
4762 ( 6)
3648 ( 6)
3178 ( &)
238¢1 ( 6)
1932¢2 ( 6)
1562 ( 6)
1507 ( 6)
326¢5 ( 6)
2501 ( 6)
186¢7 { 6)
1562 ( 6)
1911 ( %)
2293 ( 6)
2193 ( 6)
3932 ( 6)
2242

STATISN

3014 ( 6)
2119 ( 6)
16Be2 ( 6)
2108 ( 6)
265¢4 ( 6)
594¢1 ( 6)
4893 ( 6)
3517 ( 6)
7787 ( 6)
5373 ( 6)
383¢9 ( 6)
3320 ( 6)
3859
2031 ( 6)
1584 ( 6)
1338 ( 3)
kR
P
N %%
P23%2«8 ( R)
2036 ( 6)
7055 ( 6)
4620 ( 6)
3221 ( 6)
2741 ( 6)
1879 ( 6)
1529 ( 6)
1322 ( 6)
1321 ( 6)
2883 ( 6)
2239 ( 6)
1267 ( 6)
12849 ( 6)
1616 ( 6)
2031 ( 6)
18345 ( 6)
2970 ( 6)
1848

- 275 ~

STBVE LIV/ RM

UG/M3
4
8UTSIDE
28601 ( 6) 7e7 ( 6)
20442 ( 6) beb ( 6)
1643 ( 6) 6eb ( 6)
1824 ( 6) 142 ( 6)
2123 ( 6) 2395 ( 6)
5450 ( 6) 2662 ( 6)
4740 ( 6)  26e2 ( 6)
3254 ( 6) 2662 ( 6)
66440 ( 6) 251 ( 6)
525¢3 ( 6) 3066 ( 6)
336.4 ( 6) 13¢1 ( 6)
30043 ( 6) 1604 ( 6)
35147 1940
1933 ( 6)  40e4 ( 6)
148¢3 ( 6) 16el ( 6)
1311 ( 3) 219 ( 3)
% % % %% R LA X2 B R
% W % * % L2 EX X X J
¥ % * 3% % % LE-E X & X
2213 ( 5) Lhet ( 5)
250e1 ( 6) 273 ( 6)
606e1 ( 6)  24e1 ( 6)
4314 ( 6) e8 ( 4)
31062 ( 6) 229 ( 2)
262¢1 ( 6) 153 ( 6)
179¢1 ( 6) 196 ( 4)
143¢1 ( 6) 6e6 ( 2)
1201 ( 6) 213 ( 4)
12949 ( ) 6Bheu ( 6)
24940 ( 5)  98e3 ( 4)
1725 ( 6) 20.8 ( 6 )
11447 ( 6) 10.4 ( 6 )
95.0 ( 5) 6.7 ( 6 )
1354 ( 6) 6.3 (6)
182+4 ( 6) 1.1 (6 )
1704 ( 6) 10.0 ( 6 )
233.7 ( 6) 6.1 ( 6)
1604 23.5



H3USE =4
VALUES 1
MAXe :

DATE

2/10/74%
2/10/74%
2/10/74
2/10/74%
2/10/74
2/10/74%
2/10/74
2/10/74
2/10/74%
2/10/74
2/10/74
2/10/74

FALL=WINTER
ARE N8

N ()

TIME

0000=0200
0200-0400
0400-0600
0600-0800
0800-1000
1000-1200
1200-1400
1400-1600
1600-1800
1800-2000
2000=2200
2200=2400

DAILY AVERAGE =

(AVG BF 2HR VALUES)

2711774
2/11/74
2/11/74
2/11/74%
2/11/7%
2/11/74%
2/11/7%
2/11/74
2/11/74
2/11/74%
2/11/74%
2711774

2/13/74
2/13/74
2/13/74%
2/13/74%
2/13/74%
2/13/74%
2/13/74%
2/13/7%
2/13/74%
2/13/7%
2/13/74
2/13/7%

0000~-0200
0200-0400
0400=0600
0600-0800
0800-1000
1000-1200
1200-1400
1400+-1600
1600-1800
1800~-2000
2000=-2200
2200-2400

0000-0200
0200-0400
0400=-0600
0600-0300
0800-1000
1000-1200
1200-1400
1400-1600
1600-1800
1800-2000
2000-2200
2200-2400

NB

AVERAGE CONCENTRATIBNS ,
BF B6BSERVATIANS IN PERIBD
6 PER 2HR,72 PER DAY

STATIBN
1 1A 2
BVER STBVE 1M FROM STOVE LIV R
32060 ( 6) 304e7 ( 6) 27542 |
207¢5 ( 6) 1736 ( 6) 16146 (
1373 ( 6) 13040 ( 6) 1179 {(
1092 ( 6) 1005 ( 6) 928 (
2162 ( 6) 176¢9 ( 6) 1518 (
2457 ( 6) 2053 ( 6) 1813 (
24446 ( 6) P02e0 ( 6) 17165 (
2468 ( 6) 19040 ( 6) 1726 (
30568 ( 6) 2545 ( 6) 22540 (
2752 ( 6) 2370 ( 6) 2118 (
P83e3 ( 6) P3%4e8 ( 6) 211.9 {
217¢3 ( 6) 1638 ( 6) 1551 (

23548 19748 177 ¢4
1856 ( 5) 12667 ( 6) 1190 (
15168 ( 6) 1015 ( 6) 9147
137¢5 ( 6) 108e1 ( 6) 92.8 (
267¢6 ( 6) POBe6 ( &) 1758 (
4052 ( 6) 3724 ( 6) 309¢0 (
4576 ( 6) 448+9 ( 6) 41843
71201 ( 6) 6181 ( 6) 57666 (
3773 ( 3) 4063 ( 3) 3932 (
%% % %% H % 3% * % * % % 3% % %
L XX XN} * I % 9% % % * 3 % 3% * %
L XXX X} I 2 X X X J 3 3% % % % %
%% % * % N * % % % % # %* 3 3% % % %
% % % % % % * 3% % 3% % * XX XX X}
[ E XX X X/ 9% 3% 3% % % ¥ [ Z2 XX X
* % % % * * * 3% 3 % * * [ X2 2% X
# 9% % % % ¥ I X XXX X 4 * 3% % % * %
IX XXX X ) % 3% 9% % * % L ZE 3 XX X3
W% % % % % ¥ [ XXX Y X ] % 3% "% %%
% 3 % 3 % % X X 2% X J L ZE2 X2 XS
389¢9 ( 4) 4194 ( 4) 299.8 (
4980 ( 6) 4412 ( 6) 39341 (
3549 ( 6) 335¢3 ( 6) 3036 (
441e2 ( B) 439¢0 ( 6) 4073
4117 ( 6) 3910 ( 6) 3691 |

- 276 -

UG/M3
4

M BUTSIDE
6) 6.4 ( 6 )
6) 21.3 (6 )
6) 6.0 ( 6)
6) 19.8 (6 )
6) 34.2 (6 )
6) 27.9 (6 )
6) 21.0 ¢ 6)
6) 9.1 (6)
6) 10.7 (6 )
6) 14.8 (6 ;
6) 16.0 ( 6
6) 9.5 (6)

16.4
6) 6.0 ( 6)
6) 9.3 ( 6¢)
6) 13¢1 ( 9)
6) 31¢7 ( 6)
6) 132¢1 ( 6)
6) 415 ( 6)
6) 13¢1 ( 2)
3)

LA 2 X X X ]

LE X X X X 2

W %R

(X XX 2 2}

* % N NN®

L2 XXX X J

% 9% % 9 % #

% % % % % *

L2 R X 3 &

L2 XX 2 X

% % % %
4) 573 ( 4)
6) 590 ( 6)
6) 493¢1 ( 6)
6) 720 ( 6)
6) 830 ( 6)



HIUSE =4

VALUES IN ()

MAXe 2

DATE

2/14/74
2/14/74
2714774
2/14/774
2/14774
2/14/74
2/14/774
2/14/74%
2/14/74
2/14/74
AR/14/74
2/14/74

FALL=-WINTER
ARE NYe

TIME

0000-0200
0200-0400
0400~0600
0600-0800
n800-1000
1000-1200
1200-1400
1400-1600
1600~-1800
1800-2000
2000=2200
2200=2400

DAILY AVERAGE =

(AVG BF 2HR VALUES)

2/15/74
2/15/74%
2/15/74
2/15/7%
2/15/74
2/15/74
2/15/74%
2/15/774
2/15/74%
2/15/74
2/15/74
2/15/74%

0000~0200
0200-0400
0400-0600
0600-0800
0800-1000
1000-1200
1200-1400
1400-1600
1600-1800
1800+-2000
2000-2200
2200=-2400

NGB

1

BVER STBVE 1M FRBM

3178
277 ¢4
2435
3757
2632
2708
2315
8365
8191
5220
3375
24900

e e e e e e e e e

4303

1300
1606
1399
2217
2348
2566
2080
L2 X RS X
' 2322
XHXNNN
NN
NN

AVERAGE CBNCENTRATIAGNS ,
8F BBSERVATIBNS IN PERIBD

6 PER 2HR,72 PER DAY

6)
6)
6)
6)
6)
6)
6)
5)
5)
6)
6)
6)

6)
6)
6)
6)
6)
6)
4)

3003
2413
20564
2807
P77 4
2086
194 ¢4
6788
7955
5220
310.2
2064

P e T S e T S N T )

3518

139.8
1147
135¢4
1856
24062
2130
1753 (
R
X
PR
NN
HERNNN

P N PN
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STATISBN

6)
6)
6)
6)
6)
6)
6)
5)
5)
6)
6)
6)

6)
6)
6)
6)
6)
6)
4)

STOVE LIV/ R

28641
23347
193.3
22842
2042
175.8
192.2
59149
77548
48640
30840
197.7

P e e e N N

3228

131.1
103.7
10245
16145
1671
16741
1720 (
R RN
' T122
XTI
0%
22222

— e~ . o

UG/M3
4
M BUTSIDE
6) 69+39 (
6) S54+6 (
6) 18¢6 (
6) 77 |(
6) 13¢1 (
6) 13«1 |
6) 77 «
6) 120 (
3) 142 «
5) 13«1 (
6) 131 (
5) 131 «
208
5) Je8
6) 77 (
6) 88 (
6) Be8 (
5) 131
5) 1462 (
4) 13e¢1 «
NN
YL
-
Ty’
NN

6)
6)
6)
6)
6)
6)
6)

6)
6)
6)
6)

6)
6)
6)
6)
6)
6)
4)



HIUSE 4  FALL-WINTER (B AVERAGE CANCENTR®YTBNS , UG/M3
VALUES IN ( ) ARE NH8e JF I32SERVATIENS IN PERIBD
MAXe: 6 PER PHR,»72 PER DAY
STATIBN
DATE TIME 1 1A 2 4
BVER STBVE 1M FR8BM STAVE LIV/ RM 3UTSIDE
1/730/74 0000=02200C RN E R MR RRR XN RN AR
1730774 $200=-0400 KRN NN (T3 2 2 NN
1/730/74% 0400-0600 IT R 2 X" *A %% Y XY X XX 2"
1/30/74% N600=-0800 * N R MR N R % IXE X X2
1730774 (Q&00=10200 * %N KW RN * KR R
1/730/74 1000-17200 R R R R R RN L2222 2 LR A 2 2]
1/730/74% 1200-1400 HH N E N RN o’ K KK NN
1730774 1400-1600 11268« ( D) 10731« ( 5) 10344« ( 5) 1145
1730774 1600-1800 17051« ( 6) 16435¢ ( 6) 13449« ( 6) 2089+ ({
1730774 1800-2000 3991« ( 6) 11459« ( 6) 3667« ( A) 2140« (
1/730/774% 2000=2200 12842« ( 6) 13058e ( A) 12343« ( 6) 3329« (
1/735/74% 2200-2400 14377« ( 3) 14377« ( B5) 13262« ( 5) 2871« |
1731774 0000-0200 13308« ( 6) 1330Re ( 6) 12140 ( 6) 2162« |
1731774 0200-0400 3216« ( 6) £RR7e« ( 6) 3468« ( 6) 1666+« (
1/731/74% J400=-0600 6597« ( 6) 6298« ( 6) 3788« ( 6) 1564« (
1/31/74 (0600=-0800 3603e ( 3) 2127« ( B5) 7578« ( 5) 3149« (
1731774 0800-10600 3319« ( 6) 2118« ( 6) 7690 ( 6) 2931+ ¢
1731774 1000-1200 L4422« ( 6) €198« ( 6) 9618« ( 6) R751e (
1/31/74 1200-1400 5477 ( 6) 7301« ( 6) 5959« ( 6) 2084«
1/31/74%  1400-1600 ., 72606 ( 5) £817e ( B) 63746 ( 5) 2605
1/731/74 1600-1800 11747« ( 6) 172178 ( 6) 11378« ( 6) 3034
1/31/74 1800~=2000 3617« ( 6) 9832« ( 6) X354« ( 6) 2751 |
1/731/74 2000=2200 1256 ( 6) 9254k« ( 6) 7871« ( 6) 1652« (
1/31/74 P22C0+2400 A443e (5 6077« ( B5) 3491« ( B) 2380«
DAILY AVERAGE = 2643 8533 7726 2394
(AVG BF 2HR VALUES)
27 1/74% 0000~-0200 3183« ( 6) 4512« ( 6) b1l4se ( 6) 2467 |
2/ 1/74 0200-0400 4394« ( %) 3998« ( 6) 3632« ( 6) 2198« (
2/ 1/74% 0400-0600 4291« ( 6) 3558« ( A) 3375« ( 6) 2094« (
2/ 1/74 0600=0800 5175« ( 3) 4L6&Pe ( 5) 4370 { 5) 2429 (
2/ 1/7% 0&00-1000 6131« ( 6) 6643 ( 6) 48870« ( 6) 1739« «(
2/ 1/74% 1000-1200 11083« ( 6) 11388+ ( 6) 3679« { 6) 3053. (
2/ 1/74 1200-1400 11149« ( 6) 10752« ( 6) 3257« ( 6) 2180« (
2/ 1/74 1400-1600 3379« ( 5) 9445« ( 5) 7798« ( 3) 1303« (
27 1/74 1600~1800 15301« ( 6) 15321 ( 6) 14863« ( 6) 2020+ (
2/ /74 1800~-2000 13739« ( 6) 1P835« ( &) 12214e¢ ( 5) 591« |
27 1/7% 2000=-2200 13004 ( 6) 12820 ( 6) 11753« ( 6) 953«
2/ 1/74% 2200-2400 10619« ( 5) 10766 ( B) 12217« ( 5) 2456« |
CAILY AVERAGE = 3146 RBI4 . 201G 2012

(AVG B8F 2+4R VALUES)
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6)
5)

5)

6)
5)
6)
5)
6)
6)
6)
6)
6)
6)

5)

6)
65)
6)
5)
5)
%)
6)
5)
6)
6)
6)

5)



PIUSE CALL=WINTER  CB AvexAGE CANCENTRATIBNS , UG/M3
VALUES IN () ARE N3« 9F BI3SERIVATIONS IN PERIB.)
MAXe: 6 PER 2HR,»72 PER DAY
STATIBN
DATE TIMS 1 2
BVvER STBVZ 1M FRBM STAVE LIV/3D RM
2/ 2/74  $000=0200 7348+ ( 9) 7737« ( 9) 7001e ¢ 9)
A/ 2/74%  0200=0400 2640 ( 4) £00%6e ( 6) 5396e ( 6)
2/ 2/74%  0400-0600 4783« ( 5) 5362 ( 6) 4630 ( 6)
2/ 2/7%  0600-2300 5158« ( 3) 58%41e ( 3) 51586 ( 3)
27 2/74% 0800-1000 2398« ( &) 8371« ( 6) 7324« ( 5)
2/ 2/77%  1000-1200 7207« ( 6) 7848« ( 6) 7631« ( 6)
2/ 2/74% 1200-1400 10703« ( 6) 11635 ( 6) 9584 ( 6)
2/ 2774  1400=1600 10433« ( 3) 11653 ( 3) 11105« ( 3)
27 2/74% 1600=-1800 10303e¢ ( 6) 10689« ( 6) 9987 ( 6)
27 2774  1800-2000 10330 ( 6) 11235 ( 6) 10442¢ ( 6)
27 2/74% 2000=2200 83658« ( 6) 8934 ( 6) 8567e ( 6)
2/ 2/74 2200=2400 15660 ( 1) 14542¢ ( 1) 14542e ( 1)
DAILY AVERAGE = 2360 9P0%e R447
(AVG BF PHR VALUES)
27 3/74% 0000=-0200 85583 ( 6) 4740 ( 6) 8274 ( 6)
2/ 3/74 0200-0400 5650s ( 6) 6303 ( 6) 5433 ( 6)
2/ 3/74%  0400-0600 5361e ( 6) 5454e ( 6) 46160 ( 6)
2/ 3/7% (0600=2%00 4050e ( 5) 4752¢ ( S) 3939 ( 5)
2/ 3/7% 0800~-1000 3440« (. 5) 4031 ( 5) 3449 ( 5)
2/ 3/74 1000-1200 NN RN RN R
2/ 3/74% 1200=1400 Ty EH NN *N NN
27 /74  1400-1600 " NN * R
2/ 3/74 1600-1800 RN NN NR NN
2/ 3/74 1800-2000 L EX T Y R 2T X} I ZT T RS
27 3/74 2000=2200 L XXX 2 (S22 X %N %
2/ 3/74% 2200=-2400 I347« ( 5) 10C132¢ ( 5) 98346¢ ( 5)
2/ 4/74 0000-0200 6826e ( 6)  7134e ( 6) 5611e ( 6)
2/ 4/74% 0200-0400 2136 ( 6) 5732« ( 6) 4951 ( 6)
2/ 4/74%  0400-0600 4116« ( 6) 4916+ ( 6) 3993« ( 6)
27 4/74% 0600=23800 6170« ( 5) 6539 ( 5) 5135¢ ( 5)
2/ 4/74% D800-1000 9351« ( 4) 13091 ( 4) 3074 ( 4)
2/ 4/74 1000-1200 13635« ( 6) 10481« ( 6) 10019 ( 6)
2/ 4/7% 1200-1400 8332« ( 6) K302e ( 6) '3363¢ ( 5)
2/ 4/7% 1400-1600 7350« ( 5) 7716e ( 5) 7460De ( 5)
2/ 4/74% 1600-1800 16735« ( 6) 18108 ( 6) 135576¢ ( 6)
2/ 4/74% 1800~-2000 12282¢ ( 6) 12160 ( 6) 11764 ( 6)
2/ 4774 2000=2200 10277« { 6) 10216+ ( 6) 9850e ( 6)
2/ 4/74%  2200=2400 3608¢ ( 5) 2162¢ ( 3) 834%« ( 5)
DAILY AVERAGE = 368 465 B42F

(Ava BF 2HR VALUES)

270

4
8JUTSIDE

2315
1766
1640.
2672
2527
2534
3438
2929
2636
2307
2528
2051+

L R e T e T T I

2495«

1687
1518.
1726
1760
1666+
.
N NN
N RN AR
R
-
AR

2115« (

D e N e

1746
1657
1468
2632
24700
2384
2329
2627
3251
2093,
1949
2933

Ll e R T T e e B

2300

2)
6)
6)
3)
o)
5)
5)
3)
5)
6)
5)
1)

6)
6)
6)
5)
5)

2)

6)
6)
&)
4)
4)
6)
6)
5)
5)
&)
6)
5)



HAUSE

4 FALL-WINTER
VALUES IN ()
6 PER 2HR,72 PER DAY

MAXe $
DATE TIME
27 5/74 -0000-0200
2/ 5/7% 0200-0400
2/ 5/74 0400-0600
2/ 5/74% 0600-0800
2/ 5/7% 0800-1000
2/ 5/74% 1000=1200
27 5/7% 1200-1400
27 5/74% 1400-1600
2/ 5/74 1600-1800
2/ 5/74 1800-2000
2/ 5/7% 2000-2200
2/ 5/7% 22002400

DAILY AVERAGE =

(AVG BF 24R VALUES)

2/
2/
2/
2/
2/
2/
2/
2/
2/
as
2/
2/

6/74
6/74
6/74%
6/74
6/74
6/74
6/74
6/74
6/74
65/74
6/74
6/74

0000=0200
02C0=0400
0400=0600
0600=0800
0800~1000
1000-1200
1200-1400
1400-1600
1600-1800
1800~2000
2000-2200
2200-2400

CB AVERAGE CANCENTRATIBNS , UG/M3

ARE NBe 3F OBSERVATISBNS IN PERIAD

STATIGBN
1 1A
9VER STBVE 1M FRSBM STOVE LIV/ RM
5962« ( 6) 6H454e ( 6) 5715« ( 6)
4411« ( 5) 4842+ ( 6) 4781 ( 6)
3065 ( 6) 3435« ( 6) 2881s { 6)
3386+ ( 5) 9051s ( 5) 7721 ( 5)
11391« ( 6) 11668+ { 6) 9852s ( 6)
14340 ( 6) 14347+ ( 6) 12253 ( 6)
13856+« ( 6) 15578e ( 6) 13639+ ( 6)
11752« ( 5) 11935« (¢ 5) 11861« ( 5)
16612« ( 6) 16246« ( 6) 14385« ( 6)
14618 ( 6) 132766 ( 6) 12086« ( %)
12098« ( 6) 12190+ ( 6) 11824 ( 5)
11125 ( 5) 11850« ( 5) 10435« ( 3)
10843 10906« 9784
B413« ( 6) 8927 ( 6) Rl41e ( 6)
7001« ( 6) 7364 ( 6) 6819 ( 6)
64760 ( 6) 6718¢ ( 6) 5£264e ( 6)
t 2. X2 2 23 iZ XX XX ] EZ 2 XX XY
L X XX X 27 * % % % B * L XX B % X
L2222 X ] * % % % % # I* 2% % % * %
L2 XX X K XL E X R [ ZX 2R 23
122435« ( 5) 13930« ( 5) 10643¢ ( 5)
21806« ( 6) 21659« ( 6) 21361 ( 6)
18734« ( 6) 19453« ( 6) 17980s ( 6)
15139« ( 6) 14352+ ( 6) 14483« ( 6)
12484« ( 5) 11678« ( 5) 10873« ( 5)
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4
BUTSIDE
3006« ( 6)
1918« { 6)
1403« ( 6)
4396¢ ( 3)
4988 ( 6)
4557« ( 6)
4125+ ( 6)
4905« ( 5)
5568« ( 6)
4245« ( 6)
4441+ ( 6)
5284 ( 5)

4070
5088« ( 6)
4491 ( 6)
4478« ( 5)
PR
RN
-
PR
925 ( &)
1431 ( b)
1256+ ( 5)
929+ ( 5)
282« ( 5)



HRUSEC 4 FALL=WINTER CB AVERAGE CANCENTRATIGNS » UG/M3
VALUES IN () ARE NfHe 9F S9BSERVATIAONS IN PERIBD
MAXe: 6 PER 2HR,72 PEZR DAY
STATION
DATE TIME 1 2 4
BVER STBVE 1M FRIM STAVE L vy M JUTSIDE
2/13/74 ($000-0200 LA S22 2" % kR N NN "R
2713774 0200-0400 RN N NN I I NN
2/13/74%  0430-06C0 L2 2 X2 IZX TR e NN XN NN
2/13/74  0600+0300 LEE 22 NN N NR R N
2/13/74 92800-1000 LA R AR RN XNR LA L 'S NN
2713774 1000-1200 L2 2T 22T N NN NN NN
2/13/74% 1200-1400 LEZ X 233 LR 2 N L 2 2% 2 LR S X 22
2/13/774  1400=15600 12345« ( 5) 12986 ( 5) 17469 ( 5) 3285« ( 3)
2/13/74%  1600=1300 14246 ( 6) 13348. ( 6) 12606« ( 6) 4025+ ( )
2/13/7%  1800-2000 12093« ( 5) 11712, ( ) 1)530« ( &) 3035 ( 5)
2/13/74%  2000-2200 13038+« ( 6) 128%4e ( 6) 12465 ( A) 24754 ( &)
2/13/74%  2200-2400 11410« ( 3) 11141 ( 5) 10315« ( 5) 2685. ( 5)
2/14/74%  0000-020D 073 ( 6) 7737 ( 4) 7290« ( 6) 1995+ ( 6)
2/14/74%  2200=0400 2078+ ( 6) 5H6KRe (&) 3332+ ( 6) 10G7e ( 6)
2/14/74%  0400=0600 1383 ( 6) 4357 ( 6K) 4139 { A) 783 ( 2)
2/14/74  N600=0200 10243« ( 5) 51436 ( 5) 7204 ( 5) 1960+ ( &)
2714774 2800-1300 13247« ( 6) 10635« ( 6) 3718 ( 6) 1634+ ( 5
1/14/74% 1000-1200 3463« ( 6) £B6UPe ( H) 3672 { 6) 1303« ( 3)
2/14/74  1200-1400 S413« ( A)  3183e ( A) 3333 { %) 398« ( 4)
2/14/74%  1400-1600 14497« ( 5) 10873« ( 5) 13112+ ( 5) 890. ( 6 )
2714774 16C0=-1500 l4142e ( 6) 13173 ( 6) 13732 (%) 1330. ( 6 )
2/14/74%  1800-72000 11015« ( 6) 13375+ ( 6) 3181 ( o) 550. ( 6 )
/14/74  2000-2200 o248e ( 6) Fh3%e ( 6) 5,838 ( 5) 400. ( 6 )
P/14/7%  2200-2400 P20% (0 5)  4633e ((5) 453p. ( 5) 2060. ( 6 )
DAILY AVERAGE = 3710+ 7686 7173 1193.
(Avia 9F PHR VALUES)
2/715/7%  6000-2200 3191e ( A) 26444 | 6) 2498+ ( ¢ 1840. ( 6 )
2715774 2200-0400 1767« € 6) 13294 ( 6) 1147, € 6) 1230, (6)
2/15/74  H400-0600 ean 181 1008 &) Tasa (o) qg0) [ g S
2/15/74%  3600=23800 23656 ((5) 55134 ¢ 5) 4727. ( 3) 2]00:( 5)
2/15/74  5800-~1500 3557« ( 6) 10638. A) 3718« ( 4) 1860, /1 6 )
2/15/7%  1000-1200 1615 € 6y @338, ( 6) 493, 5) 1880:( 6 )
2/15/7%  1200-1400 7733 ( 3) 723%s ( 3) 7295« ( 3) 1640 (6)
2715774 14G0=1600 22T T R *;**.,
2/15%/74 1600~1500 RN NN g P
2/1%5/74%  1800-2000 HHN NN T rrm - R
2/15/74%  2000-2200 L2 R TR 2T L 2T " XX Ww
2/15/74%  2200=2400 EXXNWY RN NN Ak uuy R
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