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PRELIMINARY 1990 CENSUS INFORMATION

Quantity Lodi

Rose-
ville

Marys-
ville

Healds- Santa
Rosa Auburn

Ukiah burg

Placer-
ville

No. of
Occupied
Dwellings 19,300

% Vacant

Dwellings 3.3

17,500

6.7

4,800

5.3

5,700 3,700 46,700

2.9 3.1 3.8

4,700

5.4

3,400

6.1

1980 CENSUS INFORMATION

Quantity Lodi

Rose-
ville

Marys-
ville

Healds- Santa

Ukiah burg

Rosa Auburn

Placer-
ville

No. of
Year-round
Occupied
Dwellings 14,000

% gas as
primary
heating
fuel™ 87.9
% wood as
primary
heating
fuel 0.3
% gas

cooking* 37.3

9,200
85.1

0.9

47.9

4,200

82.8

0.8

46.2

4,700 2,900 33,800

78.5 84.9 87.7

3.2 2.0 1.0

46.9 38.6 32.6

3,200

76.3

2.9

36.3

2,800

27.9

16.6

16.9

* Includes natural and bottled gas; natural gas is the dominant type in
all towns except Placerville.



PREVALENCE OF SMOKING IN WOODLAND (SAMPLE RESULTS)

CIGARETTES: NONE 1-4 5-9 10+
No. Homes: 73 8 5 35
Percent: 60.3 6.6 4.1 28.9

CIGARS: NONE 1-8
No. Homes: 115 6
Percent: 95.0 5.0

PIPEFULS: NONE 1-8
No. Homes: 117 5
Percent: 95.9 4.1

INFORMATION FROM NORTHERN CALIFORNIA POWER AGENCY
1987 RESIDENTIAL END USE SURVEY

Lodi Roseville Ukiah Healdsburg

% gas heat 84.3 68.7 77.8 84.1
% fireplace

primary 1.5 1.2 1.6 1.0

secondary 57.6 53.4 41.3 50.6
% woodstove

primary 2.2 3.1 5.7 5.5

secondary 15.1 12.7 24.2 19.1
% wood as heating fuel

primary 2.8 2.9 7.3 6.1

secondary 25.7 27.8 29.9 35.4

total 28.5 30.7 37.2 41.5
% non-apt. or condos®™  83.3 91.3-  86.3 94.8
% gas cooking™ 28.3 30.1 41.6 33.4
No. residences 18,600 12,800 6,400 3,700

* Includes single family, duplex, triplex, quadplex, mobile home.

** Includes natural and bottled gas.



INFORMATION FROM PACIFIC GAS AND ELECTRIC'S
1986 RESIDENTIAL APPLIANCE SATURATION SURVEY

E1 Dorado,
Yuba, Nevada, PG&E System
Sutter & Placer &
Colusa Sonoma Sierra non-apts all
Counties County Counties & condos dwellings
% gas heat 71.1 73.8 28.6 84.2 82.8
% fireplace
primary 4.7 3.1 4.5 1.8 1.5
secondary 15.9 26.8 19.2 23.9 20.4
% woodstove
primary 10.6 9.3 24.0 6.2 5.1
secondary 6.0 13.5 19.3 6.5 5.3
% wood as heating fuel
primary ? ? ? 8.4 6.9
secondary ? ? ? ? ?
-% non-apt. or condos 89.6 87.6 96.1 100.0 81.4
% gas cooking 44.7 39.7 29.8 42.2 40.1
No. residences 46,000 135,000 102,000 3.1 mil 3.9 mil
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PART C.

INTRODUCTION AND SCREENING QUESTIONNAIRE MAIN STUDY
INTRC_1. ,
Hello, my name is and I'm calling on behalf of the State of California Alr

Resources Board. We are conducting a study of certaln air poliutants in Californla
homaes.

Your home has been randomly selected from this area. | am trying to reach (NUMBER
DIALED). Did I dialthe correct number?

[] 01 YESummrcrmmmmimss s sssssmssssssssssses CONTINUE

[] 02 NOuoooriooeroumssssssmsmssmssssssssssssssssssssssssssnsssses END, DIAL AGAIN. IF 2nd
DIALING, MAKE NO MORE
ATTEMPTS

Since we are trying to find out about poliutants in homes, I'd fike to know, have |
reached a private residence, a business, or something else?

[] 01  HOME..iiimmnimmimensssesisnssissasnnmsesssasssasess CONTINUE

[] 02 NOTAHOME..issininsssssisnnncsinee: READ THE FOLLOWING:
I'm sorry, but for purposes of this study,
we need to reach only private residences.
Thank you for your time. END

IF CASE ID NUMBER BEGINS WITH 1, 2, OR 3 READ #3, ELSE READ 3a.

3.

3a.

Is your malling address In Placarville, Diamond Springs, or Deer Park?

DI LI =3 R—— CONTINUE
[] 02 HO.ommmmmrermssssessmmmssssssssssssssssssisssssessssssssssssss READ THE FOLLOWING:

I'm somy, but for purposes of this study,
we need to reach only residents in Placenville, Diamond Springs, Deer Park.
Thank you for your time. END.

Are you within 5 miles of US 507

[1 01 YES.msresmmsssmssimmsssssssesssssesssssssssssmsssisses CONTINUE WITH #4
S I Lo OO ———— READ THE FOLLOWING:

I'm somry, but for purposes of this study,

we need to reach only residents within 5 miles
of US route 50. Thank you for your time. END.
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3b. Is this home located in the city Emits of Rosevilie?
[] 01 YESnnrsrerenssnsnemmmsnmnessssasasssnssssassasess CONTINUE
[] 02  NOuiiiisimnimmmtssssssssesissssrsssassrsssssssssssessessssass READ THE FOLLOWING:
I'm sorry, but for purposas of this study,
we need to reach only residents in Roseville.
Thank you for your time. END.
4, The rest of this survey must be conducted with an adult resident of the home. Would
that be you?
[] 01 YES.incsnnercrssnsinenssn s snsss s csssssssnsenanse SKIP TO DESCRIPTION
[] 02 NOunrnescsinrrss s sssssesssssssssnes CONTINUE
8. May | speak with an adutt resident of the home?
[] 01 YES e istsse st sssssssssocasescssenns CONTINUE
[ T - . [ © O SRS CONVERT IF RELUCTANT
OR PROMPT FOR NAME
OF AN ADULT, SET
CALLBACK TIME AND
DATE
INTRO_2 _
Hello, my name Is and I'm calling on behalf of the State of California Air
Resources Board. We are conducting a study of indoor alr quality in California homes.
DESCRIPTION
The purpose of this study is to obtaln Information about air poliutants that may be In
homes throughout the State and your home number was randomly dialed. We are
calling now to determine which homes are sultable for participation In a study this
winter. Right now i'd llke to ask you a few questions about your home. This will take
about two to three minutes of your time.
€. First, will this be your primary residence for the next 6 months?

[] ot YES. eeeeeeseeeenms .CONTINUE
[] 02 NOueererrsssesmssessonen R seeerne READ THE FOLLOWING:

I'm sorry but for purposes of this study,
we are interviewing only long-term residents.
Thank you for your time. END.
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7. Which of the following best describes this home? Is it a...
[] 01 detached single family home.........coeuiuiienveniiannss CONTINUE
[] 02 attached single family home.........coceimvniniinrennnee CONTINUE
[] 03 mMObIle hoMe... it CONTINUE
[] 04 condominlum or apartment........ceccvsieriieserensucens CONTINUE
8. Including this telephone number, how many phone numbers are there In your house?
[] 01 ONErrntnnecnssennsiasssss e CONTINUE
[] 02 TWOivinininisesirsne e sssss st ssssases CONTINUE
[] 03 THREE ORMORE.....iimminerniessisenen: CONTINUE
S. Do you use any of the following cooking appliances at least once a week?
CHECK ALL THAT APPLY

%a. Stove or oven that uses natural gas

[] 01 YESuimmmmmesssssssssssssssssssssssssssscssssssssssessssins CONTINUE
[] 02 NOuoooooorsecsssenssssssssssesessssssssesssmsssnssssssssssssrsssssen CONTINUE

] 01 YESumsemremressessssreessassnsossssssssmmssmssssnsssssssssse CONTINUE
102 NO.oueuumsssssssssssmssssmssssssssessesssesssemsasnssssssssssssss CONTINUE

[] 01 YESummmrssssesssssssssssssmssssssssecesssssmssssssssssssssses CONTINUE
[] 02 NOuoooorosmmmsssseessssssassansssssenssesssssssssssssssssassssses CONTINUE
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10. What is the primary source of heat in your home?
{101 Natural gas.cemssesssissmmmssssssssinsasssenrinecsassens CONTINUE
[] 02  PrOPan@...ciseismniemssssssussessressuasesssassonansnasnes CONTINUE
< T = 21 L= CONTINUE
[1 04  KOTOSONO..iitirsimmamansssniscsssossmsiassannsnaseasens e CONTINUE
[] 05 OthOricncccncnsnrsmsisessen s cnssssnst s CONTINUE
11. Do you have a woodstove or a woodbuming fireplacs in your home?
[] 01 YES, WOODSTOVE...ccsiiormsemnisssmasmmssisiasssasneens SKIP TO 13
[] 02 YES, WOODBURNING FIREPLACE.....cccocerennnn. SKIP TO 13
[] 03  YES, BOTHuiiiemisrissess s sitssstsssasssis e CONTINUE
[] 04 NO, DON'THAVE EITHER ONE oot SKIP TO 14

12. Which do you use most frequently?

[] O1 The WoodSIOVE Of.ciecirrccsseinsensnsransanmasnasrisnacees CONTINUE
[] 02 the woodburning fireplace........cuwrisremssmsnnaneens CONTINUE
13. Assuming the weather is cold, about how many days per week do you think you would

use your woodstove or woodburning fireplace during the upcoming winter?

[] 00 Noneorlessthanone day per weeK.....cceceecrenens CONTINUE
[1 01 One ortwodays per WEEK v vueecarerermssvnesnensasssanannas CONTINUE
[1 02 Three or four days per WEBK. 1evenemeeecssassrnnareenasnnes CONTINUE
[] 03 Five or more days per (VL <1, SOOI CONTINUE
14. Are tobacco products regularly smoked in your home by you or other househoid

members?

L T LA =2 CONTINUE
[] 02 NOuirrireiesssmmrmssssnssstssseasensssssessesssssnsssassesssss SKIP TO 18

15. Approximately how many cigarettes per day are smoked in the home?

{__] ENTERTHE NUMBE?& OF CIGARETTES
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16. Approximately how many clgars per day are smoked in the home?

[__] ENTER THE NUMBER OF CiGARS

17. Approximately how many pipefuls of tobacco per day are smoked in the home?

{ ] ENTER THE NUMBER OF PIPEFULS

18. Those are all the questions | have about your house. You may be called again and
asked to help in another part of the study. If you are selected for the second part of
the study, we would first like to send you Information that further explains the study and
what it will mean to you and the rest of the people of Califomia. May | please have a
mailing address where we can send this information?

[1 01  YES.iminsnssens st ssssssesisisne RECORD AND CONTINUE
[1 02 NO.ivinritssnnns e sesasessssssesns PROBE FOR
CONVERSION. IF
CONVERSION
UNSUCCESSFUL, SKIP
TO THE THANK-YOU
SCRIPT.
STREET:
CiTY: , CA ZIP
19. And to whom should | address the envelope?
TITLE: Mr. Mrs. Ms. Dr (other)
FIRST NAME:
LAST NAME:
THANK_YOU )

Thank you very much for your help and cooperation. Have a nice day/evening.
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COMMENTS:
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The Califomia Air Resources Board is sponsoring a study to measure levels of
selected air pollutants in homes. Your household was contacted this fall by telephone and
you provided information on the use of combustion sources in your home. Thank you for
participating in that telephone survey and for agreeing to receive information on the next
phase of this important study. The enclosed materials consist of:

a brochure that describes this research study, and
a copy of an article oh the study that appeared in your local newspaper.

I sincerely hope that you will examine these materials carefully. If your home is
selected to participate in the next phase of the study, you will be called in the next few weeks
to schedule a time for air monitoring visits. These visits are performed on three consecutive
days and will take a total of about two hours of your time.

Your participation is voluntary, but since each selected home represents many other
similar homes in your town, the participation of each household is vitally important to the
success of the study. Your name and address will be kept confidential and will not be used
when compiling, analyzing, or reporting the results of the study. Each household will receive
$25 for participating in the study.

If you have any questions or would like additional information, you are welcome to
contact Stephen Brown of my staff who is responsible for this study. Stephen can be reached
at (916) 323-1526. Thank you very much for your cooperation in this important project.

Sincerely yours,

John R. Holmes, Ph.D.
Chief, Research Division
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APPENDIX D
APPOINTMENT SCHEDULING SCRIPT






CARB/PAH STUDY 5038-040

SETTING APPOINTMENTS

CONTROL FORM

ID NUMBER:

PHONE:

PERSON NAME:

ADDRESS:

TIME CONTACTED DURING SCREENING:

APPOINT #:

RECORD OF CALLS:

Date Time Comments-WRITE THE LAST ITEM # ANSWERED Code initials

502
503
504

506
510
511

515

Answered/# not confirmed
Answered/# confirmed - incomplete
Answered/non-adult-incomplete

Incompetent/impaired

Operator/non-working/disconnect

Modemvnoise/busy/answering machine
no answer/answering service

Other (cover sheet must specify)

600
601
602
603
604
605
606
610
611

615

Completed, appointment set
Completed, no appointment
Phone # never confirmed
# confirmed, never complete
No adult ever at home
Respondents moving away
Always incompetentimpaired
Permanent disc/non-working
All attempts reached modenv
busy/no answer/machine/etc.
Final - other (specify)

1991-92




1a.

1b.

2a.

2b.

Hello, this is . We're conducting a study on behalf of the California Air
Resources Board to measure exposure to air pollution. We spoke to someone at this number
[READ NUMBER] several weeks ago about this study.

Have | reached the comect number?

A2 S RO CONTINUE
7 S R IR REDIAL

YeS .o R CONTINUE
N 1< S LI ASK FOR CALLBACK
‘ TIME AND NAME.

When we last called, we were given information about your house and the use of gas or woed
buming appliances. Since that time, a letter and a brochure were sent informing you about the
second part of this study.

Do you still live in CITY NAME?

1’7 == S LI CONTINUE
[ [ YU I END WITH SCRIPT:

I'm sorry, but for purposes of this study, we can only survey people whose homes are in
Roseville/Placerville/Deer Park/Diamond Springs.

Did you receive that letter?

¥ =1 T I SKIPTO 3
NO & o e e ae e CONTINUE

I'm sorry the letter was not received, let me briefly describe the study to you. Thisis a
residential indoor air quality study sponsored by the California Air Resources Board. t will
measure chemicals that are given off by cigarette smoking, woodburning, and the use of
certain household appliances. This study is the first step in understanding health risks
associated with these poliutants in the home. RTI, a research institute in North Carolina, has
been contracted to carry out this study.

Your patticipation involves allowing a chemist to come to your house on three consecutive
afternoons or evenings to take air samples and will take about two hours of your time. On
the first visit, a small tube containing a harmless and odorless tracer gas will be placed
inside your house to measure the amount of air moving into and out of your home. On the
second vistt, the chemist will set up two air samplers. After 24 hours, the chemist will come
back for the third and last time to retrieve the samplers and ask you some questions about
the combustion activities that may have occurred during that time.

Your participation is voluntary, but vitally important to the success of this study. As our way
of saying thank you, you will receive $25 at the completion of the air monitoring period. Do
you have any questions?



3. As it says in the letter, your participation is voluntary, but vitally important to the success of this
study. Participation involves allowing a chemist to come to your home on three consecutive
afternoons or evenings to set up, monitor, and then take down air sampling devices. The chemist
will also administer a short questionnaire. Al of this will take about two hours of your time. As
our way of saying thank you for participating, your will receive $25 at the completion of the air
monitoring period. Do you have any questions?

CONTINUE

4. What I'd like to do now is make the appointments for the chemists to come 1o your home. If you
have a calendar or pencil and paper handy that might help. The appointments will be on three
consecutive days.

PAUSE IF PARTICIPANT IS GETTING CALENDAR/PAPER.

4a. I'd like to schedule you for READ PFT DAY, DATE, TIME for the first appointment.

CONFIRM DAY/DATE/TIME WITH PARTICIPANT USING THE FIRST AVAILABLE APPOINTMENT

CARD. IF THE FIRST (PFT) APPOINTMENT CANNOT BE SCHEDULED FOR THE AFTERNOON

TIME YOU MAY OFFER THE MORNING ALTERNATIVE THAT IS LISTED. USE THIS ALTERNATIVE
ONLY IF NECESSARY.

5. Okay, now the next appointment will be about 24 hours later. That would be on READ SET-UP
DAY, DATE, TIME.

CONFIRM SET-UP DAY, DATE, TIME.

6. The last appointment will be 24 hours after the second one. That would make it READ TAKE-
DOWN DAY, DATE, TIME. :

CONFIRM TAKE-DOWN DAY, DATE, TIME.

7. Thank-you. Those are the only appointments we need to make. Now, | have your address as
READ ADDRESS FROM COVER SHEET. s that address correct?

VES ot e SKIP TO 9
NOORONLY PO.BOXUSED ... oo e CONTINUE

8. May | have your street address, please?

VES ittt it e e e FILL IN THE ADDRESS ON THE
‘ APPOINTMENT CARD
NO o o et CONVERT

9. Canyou give me some simple directions to your home so that the chemists can find their way?

RECORD ON THE APPOINTMENT CARD
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10.

1.

12.

13.

And who should the chemists ask for when they get to the house or which adult will be at home at
those appointment times?

RECORD ON THE APPOINTMENT CARD
We'll call you a day or two ahead of time to remind you that we're coming on the READ DATES

AND TIMES. If you need to get in touch with us, please call us collect at (919) 541-6756 and ask
for the air quality study supervisor.

When we call back to remind you of your appointment, what is the best time to try to reach you?

RECORD ON APPOINTMENT CARD

Is there another number where we should try to reach you?

YES ottt it e RECORD ON APPOINTMENT CARD

CONTINUE
3 (oo S CONTINUE

IF THE ID NUMBER INDICATES FIREPLACE OR WOODSTOVE USE, READ THE FOLLOWING. IF
NOT, SKIP TO ITEM 15.

4.

15.

Our records show that you frequently use your [fireplace}[woodstove]. If possible, we would like
you to use it as you normally would when we are monitoring your home.

Do you have any questions | can answer for your now?

ANSWER BRIEFLY

16.

Thank you again for your help. Goodbye.
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APPENDIX E
APPOINTMENT REMINDER SCRIPT












Hello, this is calling on behalf of the State of California Air Resources Board. I'm calling to
remind you of our appointment to take air samples in and around your home.

My appointment card shows that you are scheduled for...
READ PFT DAY, DATE, AND TIME

so the chemist can measure the air flow in your house with the tracer.

The next day, the chemist will come to actually put the monitors in place. That will be on...

READ THE SET UP DAY, DATE, AND TIME,

Then, the chemist will come to remove the monitors, complete a brief questionnaire, and give you the
$25.00 incentive on ...

READ THE TAKE DOWN DAY, DATE, AND TIME
Those are the three days for your appointment schedule.
IF THE ID NUMBER INDICATES FIREPLACE OR WOODSTOVE USE, READ THE FOLLOWING. IF

NOT SKIP.

Our records show that you use a [fireplace}/[woodstove]. If possible, we would like you to use it, on the
day we are monitoring your home.

Do you have any questions about this?

ANSWER AS NECESSARY

If you need to get in touch with us you can call us collect at (919) 541-6756 and ask for the *air quality
study supervisor."

Thank you for your help. We certainly appreciate your cooperation in making this study a success.
Good-bye.
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APPENDIX F
PARTICIPANT CONSENT FORM












California Air Resources Board
Indoor Air Quality Study

Participant Consent Form

Research Triangle Institute (RTI) has been contracted by the California Air Resources Board to conduct an indoor air
quality study in Northern California. The purposs of this study is to measure air pollutants inside and outside of homes and
to relate these measurements to the use of combustion sources in the home. Combustion sources include woodburning in
woodstoves and fireplaces, cigarette smoking and the use of gas appliances.

To be part of the study, you must allow a scientist from RTI or our subcontractor, Dynamac, to come to your house on
three consecutive afternoons or evenings to set up air sampling equipment. You will not need to stay home with the
equipment once it’s in place - the monitors don't need any attention. The scientist will come out on one day to set up air
tracing equipment. This will involve the release of a small amount of nontoxic gas (PFT) into your home to measure air
movement into and out of the house. The next day the scientist will come out to set up several small, quiet air sampling
monitors, and the last day to remove the equipment. On the last visit, he/she will ask questions about home characteristics
and the use of combustion sources during the monitoring period. Examples of the questions might be: were windows and
doors open; did you do any cooking or frying; what kind of fusl did you use in your woodburning stove or fireplace (if you
have one); and did anyone smoke in the house. You will receive $25.00 in cash for your complete participation. Al three
visits will take about two hours of your time.

This is a voluntary study and you are free to withdraw at any time. You may also refuse to answer any of the
questions. Your name and address will be kept confidential and will not be used when compiling, analyzing or reporting the
results of the study. Being part of this study will not result in any direct benefits to you other than $25.00 for your help. The
results on the pollutant levels in your home will be available at the end of the study.

If you have any further questions about the study, you may contact:
Stephen Brown, California Air Resources Board, at (916) 323-1526 or
Linda Sheldon, Research Triangle Institute, at (800) 334-8571.

If you have any questions about your rights as a participant in this study, you may contact:
Dr. Janet Griffith, Research Triangle Institute, (800) 334-8541

The study has been explained to me and | understand what | must do to take part in it. 1 agree to take pan in the
study as described.

Participant Name:

Please Print

Signature {Date)

Participant 1D:
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APPENDIX G
STUDY QUESTIONNAIRE






STUDY QUESTIONNAIRE FOR CARB PAH STUDY

»>Qi<

HOUSE TYPE (BY OBSERVATION)
«1> DETACHED SINGLE FAMILY HOUSE ([goto Q1A)
<2> ATTACHED SINGLE FAMILY HOUSE [goto Q1A]
<3> MOBILE HOME [goto Q1A]
<4> CONDOMINIUM OR APARTMENT [goto Q2)
< > nothing
zEZ=>

>Q1A<

How old is your house?
<1-200> YEARS

<998> DK
<999> RE

[gote Q31

>Q2«<

Excluding a door to a garage, do sll of the entryways into your
condominium or spartment lead directly outdoors?

<{> YES
<2> NO
<8> DK
<> RE

===>
>Q3<

Does your home have an attached garage or parking area
underneath?

<1> YES, GARGAGE [goto Q4]

<2> YES, PARKING AREA UNDERNEATH {goto Q&)
<S> WO

<§> DK

<9> RE

z==> [goto Q8A)
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>Qb4<

Is there s door leading directly to the home from the garage or
parking area underneath?

<1> YES
<> NO
<> 0K
<9> RE

===>

>Q5<

Were any vehicles started or run in the garage or the under
building parking area during the monitoring period?

<1> YES [goto Q6]
<2> NO
<8> DX
<9> RE
===> {goto Q8A]
>Q6<
for how long?

<1-240> MINUTES

<998> DK
<999> RE

——
>Q7<
Were any of the vehicles diesel powered?
<1> YES
<2> NO
<8> DK

<§> RE

===>

>Q8A<

pid you use any of the following systems to heat your home
in the last 24 hours?

ANSWER YES FOR ALL THAT APPLY
Gas heat, including wall or floor furnance?

<i> YES
<2> NO
«<8> DX
<§> RE G-2

TI=>



>QB88<

>Q8C<

>Q80<

>Q8E<

>Q8F<

Electric heat?

<1> YES
<2> WO
<> DK
<9> RE

===>

Central oil heat?

<1> YES
<2> NO
<8> DK
<$> RE

Wood burning fireplace

<i> YES
<2> NO
<g> DK
<9> RE

===>

tas burning fireplace.

<1> YES
<2> NO
<> DK
<9> RE

===>

Woodburning stove?

<i> YES
<2> NO
<g> DK
<9> RE

?

?
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*»QBG<
Portable kerosene heater, including in an attached garage?
<1> YES
<2> NO

<8> DK
<9 RE

=2=3>

>Q8H<
Gas space heater?
<1> YES
<2> NO
<8> DK
<9> RE
=—==>
>Q81<
Electric space heater?
<1> YES
«2> NO
<8> 0K

<9> RE

===>

>Q8J4<
Any other heating system?
<1> YES [goto Q8JAl
<> NO
<B8> DK
<9> RE

===> [goto QF]

>Q8JA< fatlow 50] [no erase]

What type of heating system?




>Q9<

what was the primary source of heat in your home (used most often)
during the monitoring period?

<1> central gas heat

<2> central electric heat

<3> central oil heat

<4> wood burning fireplace
<S> gas burning fireplace

<6> woodburning stove

<7> kerosene heater

<8> gas space heater

<> electric space heater

<10> some other source

<98> DK
<99> RE

===>

>Q10«
Lif Q8A ne <1> goto Q11]

>Q10A<
CENTRAL GAS HEAT
what type of gas heating system was used?
<1> central warm air furnace with ducts to room
<2> floor, wall or pipeless furnace
<3> wall furnace

<b> steam or hot water

DX

<8>
<> RE

SI=>

>Q108<

How old is the heating system?

<1-100> YEARS

<§98> DK
<999> RE

===>

>Q10C«

Where is the heating system located?

<1> basement or garage
<> other inside
<3> other outside, including roof ([goto Q11])
8> DK
<> RE
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>Q100<

Is it vented to the outside?

<1> YES
<2> NO
<8> DK
<$> RE

>Q10E<
Does the heating system have a gas or electric pilot light?
<1> YES, GAS
<2> YES, ELECTRONIC IGNITION
<3> NO
<8 DX
<9> RE
===>
>Q10F<
what type of gas was used?
<1> Natural gas
<2> Propane
<8 DK

<9> RE

===>

»Qii«
{if Q8D ne <1> goto Q1¢}

>Q11A<

WOODBURNING FIREPLACE

How many woodburning fireplaces were useqd?

<1-5> FIREPLACES

<8> DK
<9> RE

===



>Q11B«<
IF MORE THAT ONE WAS USED, DESCRIBE THE ONE IN OR NEAREST THE MONITORING ROOM
How long did you burn wood in your fireplace during the last 24 hours?
<{-24> HOURS

<98> DK
<99> RE

>Q11C<
what did you burn in the fireplace?
ANSWER YES FOR ALL THAT APPLY
Wood logs?
<{> YES
<2> NO

<8> DK
<9> RE

>Q11D<
Wood pellets?

<i> YES
<2> NO
<8 DK
<9> RE

===

>Q11E<
Newspaper or trash?

<1> YES
<2> NO
<> DK
<9> RE

===>



>Q11F<
Any other type of fuel?
<1> YES [goto Q11G]
<2> XNO
<8> DK
<9> RE

===> [goto Q11H]

>Q116< {aliow 501 [no erasel]

what other type of fuel?

===>

>Q11H<

Was the fireplace used to heat the room where monitoring took
place?

<1> YES
<2> NO
<8> DX
<9> RE

===2>
»Qitl<
Wwhat type of fireplace screen was used?

<1> glass door
<2> wire mesh
<3> none
<8> DK
<9> RE

z—==>

>Qi1Jd<

Did you remove ashes from your fireplace during
the last 24 hours?

<1> YES
<2> NO
<g> DK
<¥> RE

===>



>»Q11K<

Has your chimney been cleaned this winter?
<1> YES

<«2> NO

<> DK

<> RE

==

>Q11L<

Is this fireplace designed to heat more efficiently than
s traditional fireplace?

PROMPT FOR SLIDING VENTS OR INSERTS
<1> YES
<2> NO

<8> DK
<9> RE

>Q12<
[if GBE ne <1> goto Q13]
>Q12A<
| GAS BURNING FIREPLACE
How many gas burning fireplaces were used?
<1-5> FIREPLACES

<8> DK
<> RE

===>

>Q12B<«

1F MORE THAN CNE WAS USED, DESCRIBE THE ONE IN OR NEAREST THE
MONITORING ROOM

How long did you use your gas fireplace during the last 24 hours?
<1-24> HOURS

<98> DK
<99> RE
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>Q12C<

what type of fuel was used?

ANSWER YES FOR ALL THAT APPLY

Natural gas?

<1> YES
<2> NO
<8> DK
<9> RE

===>

>Qi2h<
Liquid propane?
<1> YES
<2> NO
<8> DK
<9> RE
===>
>Q12E<
Any other type of gas?
<1> YES [goto Q12F]
<2> NO
<g> DK
<9> RE
===> [goto Q12G]
>Q12F< fallow 501 [no erase]
wWhat other type of gas?
===>
>Q126<

was the gas fireplace used to heat the monitoring area?
<1> YES
<2> NO
<8> DK
<9> RE

E==D>
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>Q12K<

what type of fireplace screen was used?

<> glass door
<2> wire mesh
<3> none

<4> other

<8> DK

<9> RE

===>

>Q13«
[if Q8F ne <1> goto Q14]

>Q13A<
WOODSTOVES
How many woodstoves were used?
»<1-5> WOODSTOVES

<8> DK
<9> RE

>Q13B<

IF MORE THAN ONE WAS USED, DESCRIBE THE ONE IN OR NEAREST THE
MONITORING ROOM

How long did you burn fuel in your woodstove during the last 24
hours?
«<1-24> HOURS

<98> DK
<99> RE

===>

»Q13C<

what did you burn in the woodstove?

ANSWER YES FOR ALL THAT APPLY

Wood logs?

<i> YES
<2> KO
<8> DX
<9> RE
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>Q130<
Wood pellets?
<1> YES
<2> KO
«8> DK

<9> RE

===

>Q13E<
Newspaper or trash?
<1> YES
2> NO
<8 DX
<9> RE
I==D>
>Q13F«
Any other type of fuel?
<1> YES [goto @136}
. <2> NO
<@ DK
<> RE
===> [goto Q13H]
>Q13G6< [allow 501 [no erasel
what other type of fuel?
REEXXEN AhkAEAERRARERTRE TR E AT T REOATETED FETIE I L g kg
===>
>Q13H<

Was the stove used to heat the monitoring area?
<1> YES
<2> NO
<8 DK
<@> RE

===>

—. G-12



>Q131<

what percent of the time was the woodstove door at least
part way open during operation?

<1> less than 25%
<> 25 - 50X
<> 50 - 75X
<> 100X
<8> DX
<> RE

>Q13J<
How often did you refuel or stoke your woods tove?

<> ohce

<> tuice

<3> three times

& or more times
bK

RE

36 ¢

>Q13K<

pid you remove ashes from your woodstove during
the last 26 hours?

<1> YES
<> NO
<§> DK
<9> RE

>Q13L<
Has your chimney been cleaned this winter?
<1> YES
<2> NO
<8> DK
<9> RE

===>
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>Q13M<
Are there cracks or leaks in your stove pipe?
(VISUAL CHECK 1E NECESSARY)
<1> YES
<2> NO

<8> DK
<> RE

===

>Q14<
{if Q8G ne <i> goto Q151

>Qi4A<

KEROSENE HEATER

How many kerosene heaters were used in your home or

attached garage?
<1-5>

<3> DK
<9> RE

===>
>Q14B<

IF MORE THAN ONE WAS USED, DESCRIBE THE ONE IN OR NEAREST THE
WONITORING ROCM

How loﬁg did you use your kerosene heatef during the last 24
hours?

<1-24> HOURS

<98> DX
<99> RE

>Q14C<

Was the kerosene heater used to heat the room where monitoring

took place?

<1> YES
<> NG, ELSEWHERE IN HOUSE
<3> NO, IN ATTACHED GARAGE
<§> DK
<9> RE

==
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>Q14D<«

yas the heater vented to the outdoors during the
monitoring period?

<1> YES, INSTALLED

<?> YES, WINDOW OR DOOR OPEM 10 QUTDOORS
<3> NO

<8> DK

<9> RE

===>

»Q15<
(if Q8H ne <1> goto Q18]
>Q15A<
PORTABLE GAS SPACE HEATER
How many gas space heaters were used?
<]-5>
<8> DK
<> RE
s==>
>Q15B<

1F MORE THAN ONE WAS USED, DESCRIBE THE ONE IN OR NEAREST THE
MONITORING ROOM

How many hours did you use your gas space heater during the last
24 hours?

<1-24> HOURS

<98> DK
<99> RE

>Q15C«

Uas the gas space heater used to heat the room where monitoring
took place?

<1> YES
<2> NO
<8> DK
<§> RE

XZ=E>
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>Q15D«

Was the heater vented to the outdoors during the
monitoring period?

<1> YES, WINDOW OR DOOR OPEN
«2> NO
8> DK
<9> RE

>Q16<
Has a clothes dryer been used in your home, inctuding in an
attached garage or an attached shed, in the past 24 hours?
<{> YES [goto Q17]
1<2> WO
<8> DK
<9> RE
===> [goto C19A3
>Q17<
. Is the clothes dryer
<{> natural gas
<2> propane
<3> electric [goto Q19A]
<8> bl d
<9> RE
===>
>Q18<
where is the dryer located?
<i> basement
<2> attached garage or shed
<3> other inside home
<8> DK
<9> RE
===>
>Q19<

Where is the dryer vented?

<1> to the outdoors
<2> same room

<3> other

<8> DK

<S> RE
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>W19A<
Do you have a gas water heater?

<{> YES (goto Q198]
\<2> NO
<8> DK
<9> RE

===> [goto @20]
>Q198¢<
where is it located?
<{> Basement or garage
<2> other inside
<3> outside [goto Q201
<8> DK
<9> RE
===>

>Q19C<

Does it have a gas or electric pilot light?
<1> YES, GAS
«2> YES, ELECTRONIC IGNITION
<3> NO
<8> DK
<9> RE

===>

>Q190<
what type of gas is used?
<{> Natural gss
<2> propane

<8> DK
<> RE

>Q20<

Do you have a gas oven in your home?

<> YES [goto Q21]
<> NO
<8> DK
<9> RE

===> [goto Q22]
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>Q21<
What fuel does your oven use?
<1> natural gas
<2> liquid propane
3> other type of fuel [goto Q21A)
<8> 116
<> RE

z===> ([goto Q218B]

>@21A< [allow 501 {no erase]

what other type of fuel?

i**iit**iﬁt*ii*ttt***it*ti*i*it***ttti*i**t**f“ii

T=L>

>Q218<
How old is your oven?
<> Lless than 3 years
<2> 3 to 10 years
3> older than 10 years
<> oK
<> RE
===>
>Q21C«

What type of pilot light(s) does your oven have?
<1> electronic ignition
<2> nonstanding, light by hand
<3> constantly burning
8> DK
<> RE

===>
>Q21D<

How long was your cven on during the last 24 hours?

«0-240> MINUTES
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»Q22<

Do you have a gas stove in your home?

<> YES ({goto Q22A]

<2> NO
<®> oK
<> RE

2==> [goto Q273
>Q22A<

what fuel does your stove use?
<1> natural gas
<2> liquid propane
3> other type of fuel [goto Q228)
<8> v]
<> RE

===> [goto 922C]

»@228< [allow 501 (no erase)
what other type of fuel?

AATEREAARER Ak kA REEXAEAARARRAR ik kAR FYSE Lo s i

»Q22C<

How old is your stove?

<1> less than 3 years
<2> 3 to 10 years

3> older than 10 years
<8> DK
<> RE

Tx=>

>Q22D<

what type of pilot light(s) does your stove have?

<> electronic ignition [goto Q22F]
<2> nonstanding, light by hand [goto Q22F)

3> constantly burning
<> DK '
<> RE

z==> [goto Q22E]
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>Q22E<

How many pilot lights does your stove have?

<1-&>

<8> bK

<> RE
xz2>

>Q22F<
How long were any of the burners on during the last 246 hours?
<0-240> MINUTES (TOTAL BURNER TIME)

<998> DK
<999> RE

—==>

>Q27<
[if Q22F gt <0> goto Q28]
(if Q210 gt <0> goto Q28]
fgoto Q2BA)

»Q28<

pid you use an exhaust fan to vent air outdoors during cooking?

<1> never
<2> sometimes
<3> always
<g> DK
<9> RE
===>

>Q28A<

Was indoor grilling performed in your home cover the past 24 hours?

<1> Yes, electric grill [goto Q28¢C)

<2> Yes, gas grill [goto Q28C1
<3> Yes, some other type [goto Q2881

<h> No
<} DK
<9> RE

===> [goto Q28F]
»>q288< [allow 501 [no erase]

what other type of fuel?




>Q28C«:

How long was the grill on during the last 24 hours?

<1-240> MINUTES

<998> oK
<999> RE
x==>

»Q28D<
How long was the food actually grilled?
<1-240> MINUTES
<998> DK
(] <999> RE
===>»
>Q28E <
Was an exhaust fan to the outdoors used?
<> YES
<> NO
8> DX
<G> RE
===>
>Q28F<

Was frying performed in your home
over the past 24 hours?

<1> YES [goto Q28G]
<2> NO
<3 DK
<> RE

===> [goto Q29]

>Q28G<
How long was the food actually fried uncovered?
<1-240> MINUTES

<998> DK
<999> RE

2TX>
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>Q28H<

Was an exhaust fan to the outdoors used?

<1> YES

<2> NO

<8> oK

<9> RE
I==>

>Q29<

Including visiters and other family members, were any tobacco products
smoked in your home during the past 24 hours?

<> YES [goto Q301

===> [goto Q35A

>Q30<
How many cigarettes?
<0-100>
<998> X
<999> RE
===>
>Q31<
Cigars?
<0-40>
<98> 114
<95 RE
x===>
>Q32<

pipefuls of Tobacco?

<0-40> MINUTES

<98> 114
<99> RE
=z=>
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>Q35A<
Other than cigarettes, was there any smoke in your home
over the past 26 hours? ¢ Such as from candles, wood burning,
welding, or incense.)

<> YES ([goto @358)
<2> NO '
<> DK
<> RE

=z=z> [goto @34]

>Q358<«
was the smoke light, moderate, or heavy?
<> LIGHT
<2> MODERATE
<3> HEAVY
¢ <8> DK
<> RE
===>
>Q35C<
How long did the smoke last?
<i> less than 5 mintues
<2> 5 to 15 minutes
<3> 15 to 30 minutes
<4> longer than 30 minutes
<> DK
<> RE
EXXT)
>Q35D0<
[no erase] [allow 50) .
what was the source of smoke?
===>
>Q36<

Did any smoke enter your home from the outdoors
during the past 24 hours?

<> YES (goto Q36A)
<2> XO
<> . DK

lﬁns

===> (goto Q38) G-23




Q36A Was the smoke light, moderate, or heavy?

<1> LIGHT
<2> MODERATE
<3> HEAVY
<@ DX

<9> RE

EX=Z=D
>Q368<
How long did the smoke last?

<1> less than 5 mintues
<2> 5 to 15 mirutes

<3> 15 to 30 minutes

<4> longer than 30 minutes
<> DK

<9> RE

>Q37<
(atlow 501 [no erase]

What was the source of the smoke?

RhhkA R X kR A A A TR AR A TR AR ARtk kA A by

===>
>Q38«

Did you leave any windows or doors open during the
monitoring period? If so, for about how long?

<1> No

<2> Yes, less than 30 minutes
<3> Yes, 30 minutes to 3 hours
<4> vyes, 3 to 6 hours

<5> yes, 6 to 12 hours

<5> yes, 12 to 24 hours

<8> DK

<9> RE

SR>

>Q39<
PROXIMITY TO HEAVILY TRAFFICKED AREA

(VISUAL CHECK)

<1> LESS THAN 100 FT.
<2> 100 FT. TO 100 YARDS
<3> 100 YARDS TO 1/2 MILE
<4> GREATER THAN 1/2 MILE
<> DK

<%> RE

===> G-' 24



>Q40<
OUTDOOR GEOGRAPHY (VISUAL CHECK)

<{> NEAR THE TOP OR OM TOP OF A HiLL

<2> NEAR THE BOTTOM OF A CANYON OR IN A VALLEY
<3> ON TOP OF THE RIDGE

<4> FLAT TERRAIN

<5> OTHER [goto Q4OA]

<8> 0K

<G> RE

z==> ([goto Q&1]

>Q40A< {allow 501

ENTER OTHER TYPE OF TERRAIN

ittttit****tttlf'i****ttiti*ltt*ifitit*i**tt*itt

===>
>Qb1<

RELATION OF XITCHEN TO MONITORING EQUIPMENT (VISUAL CRECK)

<1> SAME ROOM

<2> ADJACENT ROOM, OPEN
<3> ADJACENT ROOM, CLOSED
<4> SAME 20ME, OPEN

<5> SAME 2ZONE, CLOSED
<6> DIFFERENT ZONE
<@> DK

<> RE

===>

>DONE<  [complete]
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APPENDIX H
RATIONALE FOR ADJUSTING PAH CONCENTRATIONS BY SURROGATE RECOVERIES






RESEARCH TRIANGLE INSTITUTE r

Analytical and Chemical Sciences

October 14, 1992

Mr. Steve Brown

California Air Resources Board
Research Division

P.O. Box 2815

Sacramento, CA 95812

Dear Steve:

This is a follow-up to our telephone conversation regarding the quantitation of PAH's
in sample extracts. The basic question is whether PAH concentrations should be adjusted for

recoveries of the three surrogate standards. The three surrogates shown in Table 1 were
added to each sample immediately prior to extraction to evaluate method performance for

each sample. Table 1 also shows the target PAH’s that each surrogate is intended to
represent.

Table 2 shows the surrogate recoveries that were achieved during this study and
those that were achieved for the Riverside study. The major difference in the data for the
two studies is the recovery for the most volatile surrogate, fluorene-d,, On this study the
average recovery was 60% with the range generally between 40 to 80%. Higher recoveries
were reported for the Riverside study.

Essentially we feel that the lower recovery for fluorene-d,; is due to volatility losses

during the final extract concentration step performed immediately prior to analysis. We also

believe that the same losses should be occurring for the PAH's in the sample extracts.

To evaluate this effect, PAH recoveries in the field controls and NIST standard

controls were calculated both with and without adjusting for surrogate recoveries. Results of

these calculations are given in Table 3. Data in the table show that for the high molecular

weight PAHs where surrogate recoveries are high, adjusting for recovery has very little effect

on the results. However, for the more volatile PAH (ie., acenaphthylene to anthracene)
adjusting for recovery improves both accuracy (% recovery) and predision (% RSD) of the
analyses for both the field controls and NIST controls.

We may have unwittingly been making this recovery adjustment during the Riverside
study when we quantitated the more volatile PAHs using the external quantitation standard
(EQS), acenapthene-d,, Since the EQS’s was added before the final extract was concentrated

to 100 pl, it would have also be subjected to the same volatility losses as the surrogate

Post Office Box 12194  Research Triangle Park, North Carolina 27709-2194
Telephone 919 541-6507  Fax: 919 541-7208 Mot



Mr. Steve Brown
Page 2
October 14, 1992

standards and PAH's in the samples. Although we used the same method for adding the
EQS’s on both studies. We could not use acenaphthene-d, as an EQS on the Placerville
study, since sample extracts were "dirty” and there were substantial interferences with this
compound. This problem was discussed with your prior to beginning the analyses last
winter. Dichloroanthracene was used instead which is less volatile and hence would not be
prone to volatility losses during the final concentration step. Under these conditions,
dichloroanthracene would not mimic the behavior of the surrogate standard fluorene-d,q, or
the volatile PAHs.

At this point we have calculated PAH'’s concentrations both ways, both data sets are
on a computer file, and either set can be used for statistical analysis. Summary statistics for
both sets are included here as attachments A and B. I would like to recommend using the

" data set corrected for surrogate recoveries for the following reasons

1) It improves the precision and accuracy of the data.

2) Adjusting for recoveries is an accepted treatment of the data (i.e., it is the basis
for isotope dilution techniques; adjustment for recoveries of control data has been
used on all TEAM studies).

3) Given the differences in the quantitation procedures between the study and the
Riverside, (i.e., elimination of acenaphene-d,  as an EQS), it may make the data
from the two studies more comparable

We cannot procedure with additional statistical analyses until a decision has been

made. If you any questions or need additional information concerning this matter, please
contact me at your earliest convenience.

Linda Sheldon
Project Leader

cc Dr. E. D. Pellizzari
5038-10 File

LS/dac
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TABLE 1. SURROGATE STANDARDS FOR PAH ANALYSIS

Surrogate Standard Target PAH

Fluorene-d,q Quinoline, Acenaphthylene, Phenathrene,
Anthracene

Chrysened,;, Fluoranthene, Pyrene, Benzo[alanthracene,
Chrysene

Benzo[e]pyrene-d,, Benzo[k]Fluoranthene, Benzo[e]pyrene,
Indenol1,2,3<d]pyrene, Benzo[ghilperylene,
Cornene

— —
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TABLE 2 RECOVERY OF SURROGATE STANDARDS

Standard % Recovery (% RSD)
Riverside This Study
Fluorene-d; 87(26) 59(17)
Chrysene-d,, 89(20) 90(13)
Benzole]pyrened,, 89(23) 97(12)




TABLE 3. PAH RECOVERIES IN FIELD CONTROLS AND NIST CONTROL SAMPLES

Compound % Recovery (RSD %)
Field Control NIST Control
Uncorrected Corrected Uncorrected Corrected
TARGETS
Quinoline 56(26) 100(18) NA NA
Acenaphthyline 53(23) 96(9.5) NA NA
Phenanthene 54(19) 98(8.0) 55(33) 99(19)
Anthracene 63(27) 113(14) NA NA
Fluoranthen 75(17) 84(16) 66(30) 79(15)
Pyrene 75(19) 84(17) 56(30) 67(13)
Benzo[a]anthracene 84(20) 96(18) NA NA
Chrysene 85(16) 97(15) NA NA
Benzo{f]fluoranthene 119(16) 115(15) 112(30) 126(14)
Benzofe]pyrene 94(17) 91(15) 7131) 79(15)
Benzo[a]pyrene 103(91) 101(21) 80(34) 89(20)
Indeno[1,2,3<d]pyrene 124(14) 121(16) 147(33) 164(19)
Benzo[ghi]perylene 113(9) 110(14) 102(33) 113(18)
Corone 117(13) 114(16) NA NA
SURROGATES

Fluorene-d, 59(31) 1002 61(23) 100%
Chrysene-d,;, 92(20) 1007 90(15) 100
Benzo[e]pyrene-d,, 108(22) 100% 95(8) 100%

2 100% recovery is basis for correction.
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APPENDIX I
RESULTS OF CO MEASUREMENTS REPORTED BY SOURCE CATEGORY






TABLE 1 -1.

CARBON MONOXIDE RESULTS

SOURCE CATEGORY A1 - SMOKING

AVERAGE CONC. (ppm)

PEAK CONC. (ppm)d

HOUSE ID# INDOOR OUTDOOR INDOOR OQUTDOOR
026 NQ NQ 585 10
034 NQ NQ 25 23
036 NQ NQ 3 )
036D NC NQ NC 6
043 NQ NQ 25 NQ
045 2 NQ 8 50
054 NQ NQ 5 52
061 NQ NQ 25 NQ
065 NQ NQ 3 NQ
069 NQ NQ 5 103
075 NQ NG NQ 6
076 NQ NQ 3 5
080 NQ NQ 8 45
oss NQ NQ NQ NQ
092 NQ NQ 75 NQ
101 NQ NQ NQ NG
102 NQ NQ NQ 15
102D NQ NC 35 NC
108 NQ NQ NQ 55
115 NQ NQ 5 20
121 NQ NQ 4 a5
131 NQ NQ NQ NQ
134 NQ NQ 8 NQ
137 NQ NQ 35 NQ
138 NQ NQ 3 NQ
238 NQ NQ 4 25
244 NQ NQ 2.5 2
246 NQ NQ NQ NQ
246D NQ NC NQ NC
254 NQ NQ 3 3
255 NQ NQ 4 45
270 NQ NQ NQ NQ
272 NQ NQ 2 28
274 NQ NC 6 NC
289 25 NQ 45 NQ
300 4 NQ 6 NQ
308 NQ NQ NQ 4
327 NG NQ 2 2
331 NQ NQ 2 NQ
338 NQ NQ 3 2
346 NQ NQ NQ NQ
347 NQ NQ NQ NQ

NQ - NOT QUANTIFIABLE, <2 PPM CO

NC - NOT COLLECTED

3Highest one-minute concentration measured.
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TABLE 1-2. CARBON MONOXIDE RESULTS
SOURCE CATEGORY A2 — SMOKING / FIREPLACE

AVERAGE CONC. (ppm)

PEAK CONC. (ppm)°

HOUSE ID# INDOOR OUTDOOR INDOOR OUTDOOR
002 NQ NQ 25 1
042 NQ NQ 45 7
048 NQ NQ NQ 6.5
067 NQ NQ 2 NQ
077 NQ NQ NQ NQ
077D NQ NC NQ NC
201 NQ NQ 25 NQ
205 NQ NQ 35 35
216 ND NQ ND 3
217 NQ NG 2 NQ

NQ - NOT QUANTIFIABLE, < 2 PPM CO

NC - NOT COLLECTED

ND - NO DATA, SAMPLER MALFUNCTION OR OPERATOR ERROR

dHighest one-minute concentration measured.
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TABLE 1-3. CARBON MONOXIDE RESULTS

SOURCE CATEGORY B - FIREPLACE

AVERAGE CONC. (ppm)

PEAK CONC. (ppm) ¢

HOUSE ID# INDOOR OUTDOOR INDOOR OUTDOOR
003 NQ NQ NQ 20
006 NQ NQ 2 NQ
0e NQ NQ 2 3.5
o21 NQ NQ 2 5.5
028 NQ NQ NQ NQ
033 NQ NQ 3 NQ
039 NQ NQ 35 23
040 NQ NQ 2 6
052 NQ NQ NQ 4
070 NQ NQ 2 NQ
o NQ NQ NQ NQ
095 2 NQ 14 5.5
103 NQ NQ NQ NQ
206 NQ NQ NQ 13
215 NQ NQ NQ NQ
218 NQ NQ 3 35
220 NQ NQ 25. NQ
221 NQ NQ 3 7.5
234 3 NQ 7 NQ
236 NQ NQ 3.5 56
256 ND NQ ND NQ
259 NQ NQ 3 NQ
278 NQ NQ NQ 35
286 5 NQ 25 NQ
286D NC NQ NC NQ
288 NQ NQ 4 NQ
290 NQ NQ NQ NQ
293 NQ NQ NQ NQ
296 NQ NQ NQ NQ
299 NQ NQ 9 NQ
304 NQ NQ 4 NQ
306 NQ NQ NQ 3
319 25 NQ 4.5 45
318D NQ NC NQ NC
23 NQ NQ NQ NQ

NG - NOT QUANTIFIABLE, < 2 PPM CO

NC - NOT COLLECTED

ND - NO DATA, SAMPLER MALFUNCTION OR OPERATOR ERROR

4Highest one-minute concentration measured.



TABLE |-4. CARBON MONOXIDE RESULTS

SOURCE CATEGORY C - WOODSTOVE

AVERAGE CONC. (ppm)

PEAK CONC. (ppm) @

HOUSE 1D# INDOOR OUTDOOR INDOOR OUTDOOR
004 NQ NQ NQ 25
009 NG NQ NQ 25
020 NQ NQ NQ 7.5
027 NQ NQ 5.5 NQ
043 NQ NQ NQ NQ
050 NQ NQ 3 125
053 NQ NQ NQ 3
057 NQ NQ NQ 2
062 2 NQ 10 3
072 NQ NQ NQ NQ
072D NQ NC NQ NC
084 NQ NQ 25 NQ
096 NQ NQ NQ NQ
097 NQ NQ 3 5
g8 NQ NQ NQ NQ
099 NQ NQ NQ 5
106 NQ NQ NQ NQ
1 NQ NQ 2 NQ
112 NQ NQ NQ NQ
114 NQ NQ 2.5 6
1140 NC NQ NC 7.5
118 NQ NG NQ 75
120 NQ NQ NG 3.5
128 NQ NQ NQ NQ
129 NQ NQ 2 6
132 NQ NQ NQ NQ
135 NQ NQ NQ NQ
202 NQ NQ NQ 2
202D NC NQ NC 2
208 NQ NQ NQ 2
209D NC NQ NC 25
210 2 NQ 6 25
240 2 NQ 7 35
245 NQ NQ 9 NQ
260 NG NQ NQ NQ
263 NQ NQ NQ NQ
263D NC NQ NC NQ
264 2 NQ & NQ
268 NQ NQ 4 NQ
2680 NC NQ NC 3
275 NQ NQ 2 NQ
314 NQ NQ 3 7
345 NQ NQ NGQ NQ

NQ — NOT QUANTIFIABLE, <2 PPM CO

NC -~ NOT COLLECTED

d4ighest one-minute concentration measured.
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TABLE 1-5. CARBON MONOXIDE RESULTS
SOURCE CATEGORY D - WOODSTOVE / GAS HEAT

AVERAGE CONC. (ppm) PEAK CONC. (ppm) 2
HOUSE ID# INDOOR OUTDOOR INDOOR OUTDOOR
010 NQ NQ NQ NQ
on NQ ND NQ ND
013 NQ. NQ NQ 4
023 NQ NGQ NQ NQ
030 NQ NQ NQ 4
031 NQ NQ NQ 70
066 NQ NQ 2 2.5
090 NQ NQ NQ 3
090D NC NQ NC 3
105 NQ NQ NQ NQ
122 NQ NQ 3 NQ
125 NQ NQ NQ 3
1250 NQ NC NG NC
133 NQ NQ NQ NQ
212 4 NQ 7 NQ
24 NQ NQ 45 35
2240 2.5 NC 7.5 NC
232 NQ NQ 55 NQ
239 NQ NQ 35 15
291 NQ NQ NQ NQ

NQ - NOT QUANTIFIABLE, < 2PPM CO
NC - NOT COLLECTED
ND - NO DATA, SAMPLER MALFUNCTION OR OPERATOR ERROR

dHighest one-minute concentration measured.
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TABLE 1-6 . CARBON MONOXIDE RESULTS
SOURCE CATEGORY E — NO SOURCE

AVERAGE CONC. (ppm)

PEAK CONC. (ppm) &

HOUSE ID# INDOOR OUTDOOR INDOOR OUTDOOR
014 NQ NQ 2 8.5
024 NQ NQ 2 NQ
024D NQ NC NQ NC
044 NQ NQ 5 NQ
056 3.5 NQ 6.5 7.5
060 NQ NQ 3 32
060D NC NQ NC 26
079 NQ NQ NQ NQ
081 3 NQ 42 23
087 NQ NQ NQ 8.5
127 NQ NQ NQ 9
140 NQ NQ NQ 26
203 NQ NQ 2.5 9
207 NQ NQ 25 24
223 NQ NQ 3 7
228 3.5 NQ 75 8
250 NQ NQ NQ NQ
273 NQ NQ 2 NQ
298 NQ NG NQ 4
298D NQ NC NQ NC
302 NQ NQ 2 NQ
306 NQ NQ NQ 3
3090 NC NQ NC 2
320 NQ NQ 2 4.5
321 ND NQ ND NQ
322 2 NQ 4 14
323 NQ NQ NGQ 2.5
340 NQ NQ NQ NQ
342 NQ NQ NQ NQ
342D NQ NC NQ NC
344 NQ NQ NQ NQ
351 NGQ NQ NQ 16

NQ - NOT QUANTIFIABLE, <2 PPM CO

NC - NOT COLLECTED

ND - NO DATA, SAMPLER MALFUNCTION OR OPERATOR ERROR

aHighest one-minute concentration measured.
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TABLE 1-7. CARBON MONOXIDE RESULTS
SOURCE CATEGORY F - GAS HEAT

AVERAGE CONC. (ppm) PEAK CONC. (ppm)a
HOUSE ID# INDOOR OUTDOOR INDOOR OUTDOOR
005 NQ NQ NQ NQ
007 NQ NQ 3 9
015 NQ NQ 5.5 3
015D NC NQ NC 2
037 NQ NQ 18.5 24
046 4 NQ 13 145
046D 6 NC 16 NC
058 NQ NQ NQ 10
073 NQ NQ NQ 6
083 NQ NQ 4 2
085 NQ NQ NQ 6
086 NQ NQ NQ NQ
094 2 NQ 22 3
110 NQ NQ NQ NQ
213 NQ NQ 12,5 25
226 2 NQ 5 4
229 2 NQ 3 12
231 NQ NQ NQ 2
235 NQ NQ 5.5 NQ
2350 NQ NC 5 NC
242 NQ NQ 3.5 5
248 NQ NQ NQ NQ
251 NQ NQ NQ 29
252 NQ NQ 5 NQ
257 NQ NQ ‘ 2 NQ
266 NQ NQ NQ NQ
267 25 NQ 35 NQ
27 NQ NQ NQ 2
277 NQ NQ 2 a9
281 NQ NQ NQ NQ
282 NQ NQ NQ 2
283 NQ NQ - NQ 2
285 NQ NQ 2 NQ
294 2.5 NQ 4.5 NQ
301 NQ NQ g 2
307 NQ NQ NQ NQ
310 NQ ND 45 ND
313 NQ NQ NQ NQ
315 2 NQ 3 : 45
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TABLE 1-7. CARBON MONOXIDE RESULTS

SOURCE CATEGORY F - GAS HEAT

AVERAGE CONC. (ppm)

PEAK CONC. (ppm)?

HOUSE 1D# INDOOR OUTDOOR INDOOR OUTDOOR
318 45 NQ 5.5 4
325 NQ NQ NQ 10.5
325D NQ NC NQ NC
329 NQ NQ NQ NQ
330 NQ NQ NQ 2
333 NQ NQ NQ NQ
336 NQ NQ NQ NQ
336D NC NQ NC NQ
339 NQ NQ NQ NQ
349 NQ NQ NQ 5

NQ - NOT QUANTIFIABLE, <2PPM CO

NC - NOT COLLECTED

ND - NO DATA, SAMPLER MALFUNCTION OR OPERATOR ERROR

dHighest one-minute concentration measured.
g
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APPENDIX ]
STUDY QUESTIONNAIRE FREQUENCIES






STUDY QUESTIONNAIRE
How old is the house

Cumulative Cumulative
QlA Frequency Percent Frequency Percent

——--—-------—----_..---—--—-------———-_——-—-------

001 8 3.1 8 3.1
002 1 3.9 18 7.0
003 17 6.6 35 13.6
004 13 5.1 48 18.7
005 9 3.5 57 22.2
006 19 7.4 76 29.6
007 5 1.9 81 31.5
008 9 3.5 90 35.0
009 9 3.5 99 38.5
010 13 5.1 112 43.6
011 4 1.6 116 45.1
012 15 5.8 131 51.0
013 6 2.3 137 53.3
014 6 2.3 143 55.6
015 4 1.6 147 57.2
016 8 3.1 155 60.3
017 8 3.1 163 63.4
018 1 0.4 164 63.8
019 3 1.2 167 65.0
020 9 3.5 176 68.5
021 2 0.8 178 69.3
022 1 0.4 179 69.6
023 1 0.4 180 70.0
024 1 0.4 181 70.4
025 7 2.7 188 73.2
026 1 0.4 189 73.5
027 2 0.8 191 74.3
028 2 0.8 193 75.1
029 4 1.6 197 76.7
030 9 3.5 206 80.2
031 4 1.6 210 81.7
032 4 1.6 214 83.3
034 1 0.4 215 83.7
035 2 0.8 217 84.4
036 2 0.8 219 85.2
038 1 0.4 220 85.6
039 2 0.8 222 86.4
040 8 3.1 230 89.5
042 3 1.2 233 90.7
045 5 1.9 238 92.6
047 1 0.4 239 93.0
049 1 0.4 240 93.4
050 5 1.9 245 95.3
054 1 0.4 246 95.7
059 1 0.4 247 96.1
070 2 0.8 249 96.9
071 1 0.4 250 97.3
080 1 0.4 251 97.7
090 1 0.4 252 88.1



-

STUDY QUESTIONNAIRE
How old is the house

Cumulative Cumulative
Frequency Percent Frequency Percent

1 0.4 253 98.4
1 0.4 254 98.8
3 1.2 257 100.0

Frequency Missing = 23

Do entryways lead outdoors

Cumulative Cumulative
Frequency Percent Frequency Percent

- D R e R M e M e G e R AR YR TR R SR GD S S R e AR S S R e e e

Frequency Missing = 257

Attached garage

Cumulative Cumulative
Frequency Percent Frequency Percent

J N ——— sl il d

182 65.0 182 65.0
3 1.1 185 66.1
95 33.9 280 100.0

Door from garage to home

Cumulative Cumulative
Frequency Percent Frequency Percent

- e S W W W e 4R D N S WD EN WR W W TN WP W SR BB R 4u We W R S A R

169 91.4 169 91.4
16 8.6 185 100.0

Frequency Missing = 95



024

STUDY QUESTIONNAIRE
Any vehicles run in garage

Cumulative Cumulative

Frequency Percent  Frequency Percent

- - - - - R s WS P R R e 06 S S5 M D WD WP W Or e D SRR D W oA S

125 67.6 125 67.6
60 32.4 185 106.0

Frequency Missing = 95

For how long (minutes)

 Cumulative Cumulative
Frequency Percent Frequency Percent

- e T = 8 W TS W e S

48 38.4 48 38.4
26 20.8 74 59.2
13 10.4 87 69.6
18 14.4 105 84.0
9 7.2 114 91.2
6 4.8 120 86.0
1 0.8 121 96.8
1 0.8 122 97.6
1 0.8 123 98.4
1 0.8 124 99.2
1 0.8 0

- 125 100.
Frequency Missing = 155

Any vehicles diesel powered

Cumulative Cumulative
Frequency Percent  Frequency Percent

— e = . e - M O N e R SR N G S N D D NN D NS MR AR D W ee AN SR S W oe B RS S S

118 94.4 125 100.0

. Frequency Miésing = 155
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STUDY QUESTIONNAIRE
Did use gas powered heat

Cumulative Cumulative

Frequency Percent  Frequency Percent
126 45.0 126 45.0
154 55.0 280 100.0

Did use electric heat

Cumulative Cumulative
Frequency Percent  Frequency Percent

- - - - W e S S S ==

Did use central oil heat

Cumulative Cumulative
Frequency Percent  Frequency Percent

= v e - - A M W D N MR e S S e e SRS

275 98.2 280 100.0

Did use wood burning firepiace

Cumulative Cumulative
Frequency Percent  Frequency -Percent

. - i > = W & M e M A S S S S S

57 20.4 57 20.4
223 79.6 280 100.0

Did use gas burning fireplace

Cumulative Cumulative
Frequency Percent  Frequency Percent

. = - . " A . W A S WR e P MR G R W W R e RS S



STUDY QUESTIONNAIRE
Did use wood burning stove

Cumulative Cumulative
Q8F Frequency Percent Frequency Percent

1 96 34.3 96 34.3
2 184 65.7 280 100.0

Did use portable kerosene heater

Cumulative Cumulative
Q86 Frequency Percent Frequency Percent

- v e e Mt A e D R S P S Gm AR SR AR SR SP N WL MR WD D W KB W D WP WP W O S WD L AL TN D R R W W e

1 7 2.5 7 2.5
2 273 §7.5 280 100.0

Did use gas space heater

Cumulative Cumulative
Q8H Frequency Percent Frequency Percent

1 2 0.7 2 0.7
2 278 99.3 280 100.0

Did use electric space heater

Cumulative Cumulative
Q81 Frequency Percent Frequency Percent




STUDY QUESTIONNAIRE
Did use other heating system

Cumulative Cumulative
Q8J Frequency Percent Frequency Percent

@ e e e e e e D e W G R G T S A W Em R NP WA 4% N R W uE e e W e e

1 3 1.1 3 1.1
2 277 98.9 280 100.0
Other specify
Cumulative Cumulative

Q8JA Frequency Percent Frequency Percent
No heat used - h 1 33.3 1 33.3
None used - has 1 33.3 2 66.7
electric wall he 1 33.3 3 100.0

Frequency Missing = 277

Primary source of heat

Cumulative Cumulative
Q9 Frequency Percent Frequency Percent

01 103 36.8 103 36.8
02 56 20.0 159 56.8
03 5 1.8 164 58.6
04 22 7.9 186 66.4
06 72 25.7 258 92.1
07 4 1.4 262 93.6
08 2 0.7 264 94.3
09 3 1.1 267 95.4
10 13 4.6 280 100.0



STUDY QUESTIONNAIRE
Central gas heat

Cumulative Cumulative
Frequency Percent Frequency Percent

- o e G m W R A A MR A R m M e OR MM W R R A P S B D e B RS

104 82.5 104 82.5
12 9.5 116 §2.1
10 7.9 126 100.0

Frequency Missing = 154



STUDY QUESTIONNAIRE
How old is the heating system

Cumulative Cumulative
Q10B Frequency Percent Frequency Percent

001 16 12.7 16 12.7
002 10 7.9 26 20.6
003 10 7.9 36 28.6
004 8 6.3 44 34.9
005 10 7.9 54 42.9
006 3 2.4 57 45.2
007 5 4.0 62 49.2
008 4 3.2 66 52.4
009 3 2.4 69 54.8
010 2 1.6 71 56.3
011 1 0.8 72 57.1
012 4 3.2 76 60.3
013 3 2.4 79 62.7
014 2 1.6 81 64.3
015 4 3.2 85 67.5
016 5 4.0 90 71.4
017 5 4.0 95 75.4
018 1 0.8 96 76.2
018 4 3.2 100 79.4
020 3 2.4 103 81.7
021 1 0.8 104 82.5
022 1 0.8 105 83.3
024 1 0.8 106 84.1
025 3 2.4 109 86.5
026 1 0.8 110 87.3
029 1 0.8 111 838.1
030 3 2.4 114 90.5
031 1 0.8 115 91.3
032 2 1.6 117 92.9
035 3 2.4 120 95.2
039 1 0.8 121 96.0
040 1 0.8 122 96.8
938 4 3.2 126 100.0

Frequency Missing = 154



STUDY QUESTIONNAIRE
How old is the heating system

Cumulative Cumulative
Q10B Frequency Percent Frequency Percent

- - - - O " R P AR R SR TS R

001 16 12.7 16 12.7
002 10 7.9 26 20.6
003 10 7.9 36 28.6
004 8 6.3 44 34.9
005 10 7.9 54 42.9
006 3 2.4 57 45.2
007 5 4.0 62 49.2
008 4 3.2 66 52.4
009 3 2.4 69 54.8
010 2 1.6 71 56.3
011 1 0.8 72 57.1
012 4 3.2 76 60.3
013 3 2.4 79 62.7
014 2 1.6 81 64.3
015 4 3.2 85 67.5
016 5 4.0 90 71.4
017 5 4.0 95 75.4
018 1 0.8 96 76.2
019 4 3.2 100 79.4
020 3 2.4 103 81.7
021 1 0.8 104 82.5
022 1 0.8 105 83.3
024 1 0.8 106 84.1
025 3 2.4 109 86.5
026 1 0.8 110 87.3
029 1 0.8 111 88.1
030 3 2.4 114 90.5
031 1 0.8 115 91.3
032 2 1.6 117 92.9
035 3 2.4 120 95.2
039 1 0.8 121 96.0
040 1 0.8 122 96.8
998 4 3.2 126 100.0

Frequency Missing = 154



STUDY QUESTIONNAIRE
Where is heating system located

Cumulative Cumulative
Q10C  Frequency Percent Frequency Percent

-----——------------.—.——----—-—--—------—————-_----_

1 20 15.9 20 15.9
2 83 65.9 103 81.7
3 23 18.3 126 100.0

Frequency Missing = 154

Is it vented to the outside

Cumulative Cumulative
Q10D Frequency Percent Frequency Percent

IpepappaprpepEr T L LY htdndde bbb

1 94 91.3 94 91.3
2 4 3.9 98 95.1
8 5 4.9 103 100.0

Frequency Missing = 177

Does heating system have pilot Tight

Cumulative Cumulative
QIOE  Frequency Percent Frequency Percent

-—---—----—--—---—--—----———--—_—------———-—-—---_

1 50 48.5 50 48.5
2 50 48.5 100 97.1
8 3 2.9 103 100.0

Frequency Missing = 177

What type of gas was used

Cumulative Cumulative
QIOF Frequency Percent Frequency Percent

—---—--_--—_---——-------——---———---_---—--——_----—_

Frequency Missing = 177



DIUUT QULD I IUNITALRT
How many wood burning fireplaces used

Cumulative Cumulative
Ql1A Frequency Percent Frequency Percent

@ - > - . v S e S A dw R S R S S AN AR AW WE kM SR Mmoo AL SR R R RS

Frequency Missing = 223

How long use fireplace in past 24 hours

Cumulative Cumulative
Q11B Frequency Percent Frequency Percent

- - > > an S W = e A . e YR S S e 48 A M ew S e D R R S

01 5 8.8 5 8.8
02 3 5.3 8 14.0
03 8 14.0 16 28.1
04 11 19.3 27 47.4
05 5 8.8 32 56.1
06 6 10.5 38 66.7
07 6 10.5 44 77.2
08 4 7.0 48 84.2
10 1 1.8 49 86.0
11 2 3.5 51 89.5
12 1 1.8 52 91.2
16 1 1.8 53 93.0
18 1 1.8 54 94.7
24 3 - 5.3 57 100.0

Frequency Missing = 223

Did you burn wood logs

Cumulative Cumulative
Q11C Frequency Percent Frequency Percent

- = - - -y S D W Wy W e S 5 WS e o o Gm em oSS

Frequency Missing = 223



»Q9<

what was the primary source of heat in your home (used most often)
- during the monitoring period?

<1> central gas heat

<2> central electric heat
<3> central oil heat

<4> wood burning fireplace
<5> gas burning fireptace
<6> woodburning stove

<7> kerosene heater

<8> gas space heater

<§> electric space heater
<10> some other source

<98> DK
<99> RE

>Q10<
{if Q8A ne <1> goto Q11]

>Q10A<
CENTRAL GAS HEAT
what type of gas heating system was used?
<> central warm air furnace with ducts to room
<2> floor, wall or pipeless furnace
<3> wall furnace

<4> steam or hot water

<> bK
<> RE

===>

>Q108B<

How old is the heating system?

<1-100> YEARS

<998> DK
<999> RE

>Q10C<

Where is the heating system located?

<1> basement or garage
<2> other inside
<3> other outside, including roof ({goto Qi1]
<> 3] ¢
<> RE
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>Q10D<
1s it vented to the ocutside?
<> YES
<2> NO

<8> DX
<> RE

>Q10€<
Does the heating system have a gas or electric pilot Light?
<1> YES, GAS
<2> YES, ELECTRONIC IGNITION
<3> NO
<8> DK
<9> RE
===>
»Q10F<
what type of gas was used?
<1> Natural gas
<2> Propane

<8> DK
<9> RE

»Q11<
[if Q80 ne <1> goto Q121

»Q11A<

WOCCBURNING FIREPLACE

How many woodburning fireplaces were used?

<1-5> FIREPLACES

<@ DK
<9> RE

===>



>Q118<

>Q11c<

>Q110<

>Q11E<

IF MORE THAT ONE WAS USED, DESCRIBE THE ONE IN OR NEAREST THE MONITORING ROCM
How long did you burn wood in your fireplace during the last 26 hours?
<1-24> HOURS

<98> DK
<99> RE

what did you burn in the fireplace?
ANSWER YES FOR ALL THAT APPLY

Wood logs?

<1> YES

<2> NO

<@> DK
<9> RE

Wood pellets?

<i> YES
<2> NO
<> 0K
<9> RE

===

Newspaper or trash?
<1> YES

<2> NO

<8> DK

<9> RE

===>
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>Q11F<¢
Any other type of fuel?
<1> YES ([goto Q11G]
<2> NO
<8> DK
<9> RE

===> [goto QT11H]

»116< fallow 501 [no erase]

what other type of fuel?

ti*******ii*titittt*fit*itt***t****t*tt**tttiii**t

z==>

>Q11H<
Was the fireplace used to heat the room where moni toring took
place?
<1> YES
<2> NO
<8> DK
<9> RE
===>
>QiiI<
what type of fireplace screen was used?
<> glass door
2> wire mesh
<3> none
<8> 21 4
<9> RE
===>
>Q1ld<

pid you remove ashes from your fireplace during
the last 24 hours?

<1> YES
<2> NO
«8> DK
<9> RE

===



>»Q11K<

Has your chimney been cleaned this winter?
<1> YES

2> NO

<> DK

<> RE

===>

>Q11L«

Is this fireplace designed to heat more efficiently than
a traditional fireplace?

PROMPT FOR SLIDING VENTS OR INSERTS
<1> YES
<2> NO

<8> DX
<9> RE

»Q12¢<
[if Q8E ne <1> goto €13]
>Q12A<
GAS BURNING FIREPLACE
How many gas burning fireplaces were used?
<1-S> FIREPLACES

<8> DK
<9> RE

>Q128<

1F MORE THAN ONE WAS USED, DESCRIBE THE ONE IN OR NEAREST THE
MONITORING ROOM

How long did you use your gas fireplace during the last 24 hours?
<1-24> HOURS

«98> DK
<99> RE

==3>
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»Q12C<

What type of fuel was used?

ANSWER YES FOR ALL THAT APPLY

Natural gas?

<1> YES
<2> NO
<8> DK
<> RE

===>

>Q12p<
Liquid propane?
<1> YES
<2> NO
<8> DK
<9> RE
===>
>Q12E<
Any other type of gas?
<1> YES [goto Q12F]
<2> NO
<> DK
<9> RE
===> {goto Q12G]
>Qi2F< tallow 501 {no erasel
what other type of gas?
===>
>Q12G6<

Was the gas fireplace used to heat the monitoring area?

<1> YES
<2> NO
<«8> DK
<9> RE
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>Q12H<
Wwhat type of fireplace screen was ysed?

<i> glass door

<> wire mesh
<3> none

<b> other

<8> 114

<> RE

»Q13<
Lif QBF ne <1> goto Q141
>Q13A<
WOODSTOVES
How many woodstoves were used?
<1-5> WOODSTOVES
B> DX
<9> RE
===>
»Q13B<

IF MORE THAN ONE WAS USED, DESCRIBE THE ONE IN OR NEAREST THE
MONITORING ROOM

How long did you burn fuel in your woodstove during the last 24
hours?

<1-24> HOURS

<98> 0K
<99> RE

===>

»Q13C<

what did you burn in the woodstove?

ANSWER YES FOR ALL THAT APPLY

Wood logs?

<1> YES
<2> NO
<8> DK
<9> RE

G-11



>Q130<«

>Q13E<

>Q13F<

>Q136<

>Q13k<

Wood pellets?
<1> YES
<2> NO
8> K
<§> RE

===

Newspaper or trash?
<1> YES
<2> KO
<8> DK
<9> RE

x==>

Any other type of fuel?
<1> YES [goto Q13G]
. <2> NO
<> DK
<9> RE

==z> [goto Q13H]

[allow 501 [no erasel

what other type of fuel?

FYOUETEEWITS eI L 21 L L L bbb bt laiohaieiaiiakalk okl

z==>

Was the stove used to heat the monitoring area?
<1> YES
<2> NO
<8> DK
<> RE

z===>

G-12



>Q131<

what percent of the time was the woodstove door at least
part way open during operation?

<1> less than 25%
<> 25 - 50X

<3> 50 - 75%
<4> 100X

&> DK

<> RE

>Q134<¢
How often did you refuel or stoke your woodstove?

<1> once

<> twice

3> three times

4 or more times
DK

RE

3e¢

»>Q13K<

Did you remove ashes from your woodstove during
the last 24 hours?

<1> YES
<2> NO
<8> DK
<9> RE

===>

>Q13L<
Has your chimney been cleaned this winter?
<i> YES
<2> NO
<> DX
<9> RE

===>
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>Q13M<
Are there cracks or leaks in your stove pipe?
(VISUAL CHECX IF NECESSARY)

<i> YES
<> NO
8> DK
<> RE

>Q14<
[if Q3G ne <> goto Q151

>Q14A<

KEROSENE HEATER

How many kerosene heaters were used in your home orf
attached garage?

<1-5>

8> DK
<9> RE

>Q14B<

IF MORE THAN OKE WAS JUSED, DESCRIBE THE ONE IN OR NEAREST THE
MONITORING ROOK

How long did you use your kerosene heater cduring the last 24
hours?

<1-24> HOURS

<8 DX
<99> RE

===>

»Q14C<

Was the kerosene heater used to heat the room where monitoring
took place?

<i> YES
<2> NO, ELSEWHERE IN HOUSE
<3> NO, IN ATTACHED GARAGE
<8> DK
<9> RE

z==>
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>Q140<

Was the heater vented to the outdoors during the
monitoring period?

<1> YES, INSTALLED

<2> YES, WINDGW OR DOOR OPEN TO OUTDOORS
<3> NO

<g> DK

<9> RE

>Q15<
[if Q8H ne <1> goto 161}
>Q15A<
PORTABLE GAS SPACE HEATER
How many gas space heaters were used?
<t-5>
<> DK
<9> RE
===>
>Q158<

IF MORE THAN ONE WAS USED, DESCRIBE THE ONE IN CR NEAREST THE
MONITORING ROOM

How many hours did you use your gas space heater during the last
24 hours?

<1-24> HOURS

<98 DK
<99> RE

===>

>Q15C«<

yas the gas space heater used to heat the room where monitoring
took place?

<1> YES
<2> NO
8> DK
<9> RE
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>Q150<«

Was the heater vented to the outdoors during the
monitoring period?

<1> YES, WINDOW OR DOOR OPEN
<> NO
<§> DK
<> RE

z==>

>Q16<
Has a clothes dryer been used in your home, including in an
attached garage or an attached shed, in the past 24 hours?
<1> YES [goto Q17]
T<2> NO
<¢> DK
<9> RE
===> [goto Q1%A]
>Q17<
. Is the clothes dryer
<1> natural gas
<2> propane
3> electric [goto Q19A]
<8> DX
<> RE
===>
»>Q18<
Where is the dryer located?
<1> basement
<2> attached garage or shed
<3> other inside home
<@> DK
<> RE
===>
>Q19<

Where is the dryer vented?

<1> to the outdoors

<2> same room
<3> other

<8> DX

<> RE

=== G_ 1 6



>Q19A<
Do you have a §as water heater?

<i> YES [goto Q198]
\<2> NO
<8> DK
<9> RE

=z=> [goto Q20]
>Q198<
Where is it located?

<1> Basement or garage
<2> other inside

<3> outside [goto 220)
<8> DK

<9> RE

z===>
>Q19C<

Does it have a gas of electric pilot Light?
<i> YES, GAS
<2> YES, ELECTRONIC IGNITION
<3> RO
<@ 0K
<9> RE

>Q19D<

What type of gas is used?
<1> Natural gas
<2> propane

<8> DK
<g> RE

===>

>Q20<

Do you have a gas oven in your home?

<1> YES ([goto Q21]

<> NO
<®> bK
<9> RE

===> ([goto Q22]
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>Q21<
what fuel does your oven use?
<> natural gas
<> liquid propane
<3> other type of fuel [goto Q21A]
<®> 1] ¢
<> RE

===> [goto Q21Bl

»>a21A< [allow 501 [no erase]

what other type of fuel?

AEAAERETETARAEXTARARR T TR R Lkt ka bk bk E s s % % & A A EXEREE
==>
»
>Q21B<
How old is your oven?
<1> less than 3 years
<2> 3 to 10 years
<3> older than 10 years
<8> DK
<9> RE
===>
>Q21C<
what type of pilot light(s) does your oven have?
<1> electronic ignition
<2> nonstanding, light by hand
<3> constantly burning
<@> DX
<9> RE
===>
>Q210<

How long wWas your oven on during the last 24 hours?

<0-240> MINUTES

<998> 1] ¢
<999 RE
z==>
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>Q22<
Do you have 8 gas stove in your home?

<> YES [goto Q22A}

<2> NO
<> DK
<G> RE

2z=> [goto Q271
»Q22A<

what fuel does your stove use?
<1> natural gas
<2> liquid propane
<3> other type of fuel {goto @228]
8> DK
<> RE

==z=> [goto Q22C]

»0228< [allow 501 (no erase)
Wwhat other type of fuel?

.t*ti***it*tfitt*i'tiiIi*ttti****it**tiifiil*ti*ii

===>

>Q22C<
How old is your stove?
<i> less than 3 years
<2> 3 to 10 years
3> older than 10 years
<§> DK
<> RE
x>
>Q220<

what type of pilot Light(s) does your stove have?

<1> electronic ignition {gote Q22F)

2> nonstanding, light by hand [goto Q22F)
<3> constantly burning
8> DK '

<> RE

===> [goto Q22E]
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>Q22E<

How many pilot Lights does your stove have?

<1-&>

<8> 41 ¢

<9> RE
xXE=>

>Q22F<«

How long were any of the burners on during the last 24 hours?

<0-240> MINUTES (TOTAL BURNER TIME)

<958> oK
<999> RE

===>

»Q27<
-~
[if Q22F gt <0> goto Q28]
[if Q210 gt <0> goto Q28]
[goto Q2BA)
>Q28<

Did you use an exhaust fan to vent air outdoors during cooking?

<1> never

<2> sometimes
<3> always
%> DK

<9> RE
n==>

>Q28A<

Was indoor grilling performed in your home over the past 24 hours?

<1> Yes, electric grilt [goto Q28C]
<> Yes, gas grill [goto Q28C)
3> Yes, some other type [goto Q2881

<> No
<8> ox
<9> RE

===> [goto Q2Z8F]
»>Q288< [allow 501 [no erasel

What other type of fuel?
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»Q23C<
How long was the grill on during the last 24 hours?
<1-240> MINUTES

<§98> ox
<999> RE

===>

»Q28D<
How long was the food actually grilled?
<1-240> MINUTES
998> DK
) <G> RE
=3x=>
»Q28E<
Was an exhaust fan to the outdoors used?
<> YES
<2> NO
<B> 1] ¢
<> RE
===>
>Q28F<

was frying performed in your home
over the past 24 hours?

YES [goto Q28G]
NO
31 4
RE

z==> ({goto Q29]

>Q28G<
How long was the food actually fried uncovered?
<}-240> MINUTES

<998> DK
<999> RE

2T
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>Q28H<

Was sn exhaust fan to the outdoors used?

<1> YES

<2> NO

<B> DK

<> RE
z==>

>Q29<

Including visitors and other family members, were any tobacco products
smoked in your home during the past 24 hours?

<1> YES [goto 430}

z==> [goto 35A]

>Q30<
How many cigarettes?
<0-100>
<998> DK
<995 RE
===>
>»Q31<
Cigars?
<0-40>
<98> DK
<99> RE
z===>
*>Q32<

pipefuls of Tobacco?

<0-40> MINUTES

<98> DK
<99> RE
===>
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>Q35A«

Other than cigarettes, wWas there any smoke in your home
over the past 26 nours? ( Such as from candles, wood burning,
welding, or incense.)

<> YES [goto Q358)
<> NO
<3> 1] 4
<> RE

z==> [goto Q36)

>Q35B<
Was the smoke light, moderate, or heavy?

<1> LIGHT
<2> MODERATE
<3> HEAVY
. <> 0K
<9> RE

>Q35C«
How long did the smoke last?

<1> less than 5 mintues
<2> 5 to 15 minutes

<3> 15 to 30 minutes

<> longer than 30 minutes
> DK

<> RE

ETE>

>Q350<«
(no erase] [allow 50]

what was the source of smoke?

==5>

>Q36<

pid any smoke enter your home from the outdoors
during the past 24 hours?

.<1> YES [goto Q36A]
<> NO
<> DX

>

z=x> [goto Q33] G_23




Q3’A Was the smoke light, moderate, of heavy?

<1> LIGHT
<> MODERATE
<3> HEAVY
<8> DK
<> RE

I==>
>Q36B8<
How long did the smoke tast?

<1> less than 5 mintues
<2> 5 to 15 minutes

<3> 15 to 30 minutes

<4> longer than 30 minutes
8> DK

<¥> RE

>Q37<
{allow 501 [no erase]

What was the source of the smoke?

AR AR R A A AR TR AR R R TR A XA AR AAT AR ARNY

===>
>Q38<

Did you leave any windows or doors open during the
monitoring period? 1f so, for about how long?

<1> No

<2> Yes, less than 30 minutes
<3> Yes, 30 minutes to 3 hours
<> yes, 3 to 6 heurs

<S> vyes, 6 to 12 hours

<> vyes, 12 to 2& hours
<®> DK
<9> RE

===>

T >Q39<
PROXIMITY TO HEAVILY TRAFFICKED AREA

(VISUAL CHECK)

<1> LESS THAN 100 FT.
<2> 100 FT. TO 100 YARDS
<3> 100 YARDS TO 1/2 MILE
<4> GREATER THAN 1/2 MILE
<8 DK

<9> RE

===> G— 2 4



>Q4 0«
QUTDOOR GEOGRAPHY (VISUAL CHECK)

<i> NEAR THE TOP OR ON TOP OF A HILL

<2> NEAR THE BOTTOM OF A CANYON OR IN A VALLEY
<3> ON TOP OF THE RIDGE

<4> FLAT TERRAIN

<5> OTHER [goto Q4OA]

<8> DK

<> RE

===> [goto Q&1]

>Q40A< fallow 50

ENTER OTHER TYPE OF TERRAIN

*iiitittiti***t**it****ii*t*****t*'ti*t*f**"ttt

===d>
>Q4 1<

RELATION OF KITCHEN TO MONITORING EQUIPMENT (VISUAL CHECK)

<1> SAME ROOM

<2> ADJACENT ROOM, OPEN
<3> ADJACENT ROOM, CLOSED
SAME ZONE, OPEN

SAME ZONE, CLOSED
DIFFERENT ZONE

DX

RE

$6¢¢¢

===>

>DONE<  [complete]

G-25






APPENDIX H
RATIONALE FOR ADJUSTING PAH CONCENTRATIONS BY SURROGATE RECOVERIES






/
RESEARCH TRIANGLE INSTITUTE L

Analytical and Chemical Sciences

October 14, 1992

Mr. Steve Brown

California Air Resources Board
Research Division

P.O. Box 2815

Sacramento, CA 95812

Dear Steve:

This is a follow-up to our telephone conversation regarding the quantitation of PAH’s

in sample extracts. The basic question is whether PAH concentrations should be adjusted for

recoveries of the three surrogate standards. The three surrogates shown in Table 1 were
added to each sample immediately prior to extraction to evaluate method performance for
each sample. Table 1 also shows the target PAH's that each surrogate is intended to
represent.

Table 2 shows the surrogate recoveries that were achieved during this study and
those that were achieved for the Riverside study. The major difference in the data for the
two studies is the recovery for the most volatile surrogate, fluorene-d;o On this study the
average recovery was 60% with the range generally between 40 to 80%. Higher recoveries
were reported for the Riverside study.

Essentially we feel that the lower recovery for fluorene-d, is due to volatility losses

during the final extract concentration step performed immediately prior to analysis. We also

believe that the same losses should be occurring for the PAH'’s in the sample extracts.

To evaluate this effect, PAH recoveries in the field controls and NIST standard

controls were calculated both with and without adjusting for surrogate recoveries. Results of

these calculations are given in Table 3. Data in the table show that for the high molecular

weight PAHs where surrogate recoveries are high, adjusting for recovery has very little effect

on the results. However, for the more volatile PAH (ie., acenaphthylene to anthracene)
adjusting for recovery improves both accuracy (% recovery) and precision (% RSD) of the
analyses for both the field controls and NIST controls.

We may have unwittingly been making this recovery adjustment during the Riverside
study when we quantitated the more volatile PAHs using the external quantitation standard
(EQS), acenapthene-d,, Since the EQS’s was added before the final extract was concentrated

to 100 pl, it would have also be subjected to the same volatility losses as the surrogate

Post Office Box 12194  Research Triangle Park, North Carolina 27709-2194
Telephone 919 541-6507  Fax: 919 541-7208 Ho1



Mr. Steve Brown
Page 2
October 14, 1992

standards and PAH's in the samples. Although we used the same method for adding the
EQS's on both studies. We could not use acenaphthene-d;q as an EQS on the Placerville
study, since sample extracts were "dirty” and there were substantial interferences with this
compound. This problem was discussed with your prior to beginning the analyses last
winter. Dichloroanthracene was used instead which is less volatile and hence would not be
prone to volatility losses during the final concentration step. Under these conditions,
dichloroanthracene would not mimic the behavior of the surrogate standard fluorene-d,, or
the volatile PAHs.

At this point we have calculated PAH's concentrations both ways, both data sets are
on a computer file, and either set can be used for statistical analysis. Summary statistics for
both sets are included here as attachments A and B. 1 would like to recommend using the
data set corrected for surrogate recoveries for the following reasons

1) It improves the precision and accuracy of the data.

2) Adjusting for recoveries is an accepted treatment of the data (i.e,, it is the basis
for isotope dilution techniques; adjustment for recoveries of control data has been
used on all TEAM studies). -

3) Given the differences in the quantitation procedures between the study and the
Riverside, (i.e., elirnination of acenaphene-d; as an EQS), it may make the data
from the two studies more comparable

We cannot procedure with additional statistical analyses until a decision has been
made. If you any questions or need additional information concerning this matter, please
contact me at your earliest convenience.

Sincerely,
Linda Sheldon
Project Leader

cc Dr. E. D. Pellizzani
5038-10 File
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TABLE 1. SURROGATE STANDARDS FOR PAH ANALYSIS

Surrogate Standard Target PAH

Fluorene-d,q Quinoline, Acenaphthylene, Phenathrene,
Anthracene

Chrysene-d;, Fluoranthene, Pyrene, Benzo[a]anthracene,
Chrysene '

Benzo[e]pyrene-d;, Benzo[k]Fluoranthene, Benzo[e]pyrene,
Indeno{1,2,3<d]pyrene, Benzo[ghi]perylene,
Comene
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TABLE 2 RECOVERY OF SURROGATE STANDARDS

Standard % Recovery (% RSD)
Riverside This Study
Fluorene-d,, 87Q26) 59(17)
Chrysene-d,, 89(20) 90(13)
Benzo[e]lpyrened;, 89(23) 97(12)
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TABLE 3. PAH RECOVERIES IN FIELD CONTROLS AND NIST CONTROL SAMPLES

Compound % Recovery (RSD %)
| Field Control NIST Control
Uncorrected Corrected Uncorrected Corrected
TARGETS
Quinoline 56(26) 100(18) NA NA
Acenaphthyline 53(23) 96(9.5) NA NA
Phenanthene 54(19) 98(8.0) 55(33) 99(19)
Anthracene 63(27) 113(14) NA NA
Fluoranthen 75(17) 84(16) 66(30) 79(15)
Pyrene 75(19) 84(17) 56(30) 67(13)
Benzolalanthracene 84(20) 96(18) NA NA
Chrysene 85(16) 97(15) NA NA
Benzo[f]fluoranthene 119(16) 115(15) 112(30) 126(14)
Benzo[e]pyrene 94(17) 91(15) 7131) 79(15)
Benzo[a]pyrene 103(91) 101(21) 80(34) 89(20)
Indeno(1,2,3-cd]pyrene 124(14) 121(16) 147(33) 164(19)
Benzo[ghilperylene 113(9) 110(14) 102(33) 113(18)
Corone 117(13) 114(16) NA NA
SURROGATES

Fluorene-d,, 59(31) 1007 61(23) 100?
Chrysene-d,, 92(20) 100? 90(15) 1002
Benzol[e]pyrene-d,, 108(22) 1007 95(8) 100

3 100% recovery is basis for correction.
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APPENDIX 1
RESULTS OF CO MEASUREMENTS REPORTED BY SOURCE CATEGORY






TABLE |- 1.

CARBON MONOXIDE RESULTS

SOURCE CATEGORY A1 - SMOKING

AVERAGE CONC. (ppm)

PEAK CONC. (ppm)?

HOUSE ID# INDOOR OUTDOOR INDOOR OUTDOOR
026 NQ NQ 55 10
034 NQ NQ 25 23
036 NQ NQ 3 5
036D NC NQ NC 6
043 NQ NQ 2.5 NQ
045 2 NQ 8 50
054 NQ NQ 5 52
061 NQ NQ 25 NG
065 NQ NQ 3 NQ
069 NQ NQ 5 103
075 NQ NQ NQ 6
076 NQ NQ 3 5
080 NQ NQ 8 45
oss8 NQ NQ NQ NQ
092 NQ NQ 75 NQ
101 NQ NQ NQ NQ
102 NQ NQ NQ 15
102D NQ NC 35 NC
108 NQ NQ NQ 5.5
115 NQ NQ 5 20
21 NQ NQ 4 3.5
131 NQ NQ NQ NQ
134 NQ NQ 8 NQ
137 NQ NQ 35 NQ
138 NQ NQ 3 NQ
238 NQ NQ 4 2.5
244 NQ NQ 25 2
246 NQ NQ NQ NQ
246D NQ NC NQ NC
254 NQ NQ 3 3
255 NQ NQ 4 4.5
270 NQ NQ NGQ NQ
272 NQ NQ 2 28
274 NQ NC 6 NC
289 2.5 NQ 45 NQ
300 4 NQ 6 NQ
308 NQ NQ NQ 4
327 NQ NQ 2 2
331 NQ NQ 2 NQ
338 NQ NQ 3 2
346 NG NQ NQ NQ
347 NQ NQ NQ NQ

NQ - NOT QUANTIFIABLE, < 2PPM CO

NC - NOT COLLECTED

a4ighest one-minute concentration measured.
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TABLE 1-2. CARBON MONOXIDE RESULTS
SOURCE CATEGORY A2 - SMOKING / FIREPLACE

AVERAGE CONC. (ppm)

PEAK CONC. (ppm)°

HOUSE 1D# INDOOR OUTDOOR INDOOR OUTDOOR
002 NQ NQ 25 1n
042 NQ NQ 45 7
048 NQ NQ NQ 6.5
067 NQ NQ 2 NQ
077 NQ NQ NQ NQ
077D NQ NC NQ NC
20 NQ NQ 25 NQ
205 NQ NQ a5 35
216 ND NQ ND 3
217 NQ NQ 2 NQ

NQ - NOT QUANTIFIABLE, < 2PPM CO

NC — NOT COLLECTED

ND - NO DATA, SAMPLER MALFUNCTION OR OPERATOR ERROR

dHighest one-minute concentration measured.
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TABLE | -3. CARBON MONOXIDE RESULTS

SOURCE CATEGORY B - FIREPLACE

AVERAGE CONC. (ppm)

PEAK CONC. (ppm) 2

HOUSE I1D# INDOOR OUTDOOR INDOOR OUTDOOR
003 NQ NQ NQ 20
006 NQ NQ 2 NQ
018 NQ NQ 2 35
021 NQ NQ 2 55
028 NQ NQ NQ NQ
033 NQ NQ 3 NQ
039 NG NQ 3.5 23
040 NQ NQ 2 5
052 NQ NQ NQ 4
070 NQ NQ 2 NQ
091 NQ NQ NQ NQ
095 2 NQ 14 55
103 NQ NQ NQ NQ
206 NQ NQ NQ 13
21% NQ NQ NQ NQ
218 NQ NQ 3 35
220 NQ NQ 25 NQ
1 NQ NQ 3 7.5
234 3 NQ 7 NQ
236 NQ NQ 35 56
256 ND NQ ND NQ
259 NQ NQ 3 NQ
278 NQ NQ NQ 3.5
286 5 NQ 25 NQ
286D NC NQ NC NQ
288 NQ NQ 4 NQ
290 NQ NQ NQ NQ
293 NQ NQ NQ NQ
296 NQ NQ NQ NQ
299 NQ NQ 9 NQ
304 NQ NQ 4 NQ
306 NQ NQ NQ 3
319 25 NQ 45 4.5
3190 NQ NC NQ NC
KLY NQ NQ NQ NQ

NQ - NOT QUANTIFIABLE, < 2 PPM CO

NC - NOT COLLECTED

ND - NO DATA, SAMPLER MALFUNCTION OR OPERATOR ERROR

3Highest one-minute concentration measured.
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TABLE {-4. CARBON MONOXIDE RESULTS

SOURCE CATEGORY C - WOODSTOVE

AVERAGE CONC. (ppm)

HOUSE ID# INDOOR

PEAK CONC. (ppm) &

OUTDOOR INDOOR OUTDOOR
004 NQ NQ NQ 25
009 NQ NQ NQ 25
020 NQ NQ NQ 75
027 NQ NQ 55 NQ
049 NQ NQ NQ NQ
Q50 NQ NQ 3 125
053 NQ NQ NQ 3
057 NQ NQ NQ 2
062 2 NQ 10 3
072 NQ NQ NQ NQ
072D NQ NC NQ NC
084 NQ NQ 25 NQ
096 NQ NQ NQ NQ
097 NQ NQ 3 5
098 NQ NQ NQ NQ
099 NQ NQ NQ 5
106 NQ NQ NQ NQ
i NQ NQ 2 NQ
112 NQ NQ NQ NQ
114 NQ NQ 25 6
114D NC NQ NC 7.5
118 NQ NQ NQ 7.5
120 NQ NQ NQ 3.5
128 NQ NQ NQ NQ
129 NQ NQ 2 6
132 NQ NQ NQ NQ
135 NQ NQ NQ NQ
202 NQ NQ NQ 2
202D NC NQ NC 2
208 NQ NQ NQ 2
209D NC NQ NC 25
210 2 NQ 6 25
240 2 NQ 7 35
245 NQ NQ 9 NQ
260 NQ NQ NQ NQ
263 NQ NQ NQ NQ
2630 NC NQ NC NQ
264 2 NQ 6 NQ
268 NQ NQ 4 NQ
2680 NC NQ NC 3
275 NQ NQ 2 NQ
314 NQ NQ 3 7
345 NQ NQ NQ NQ

NQ - NOT QUANTIFIABLE, < 2PPM CO

NC ~ NOT COLLECTED

dHighest one-minute concentration measured.
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TABLE 1-5. CARBON MONOXIDE RESULTS
SOURCE CATEGORY D - WOODSTOVE / GAS HEAT

AVERAGE CONC. (ppm) PEAK CONC. (ppm) @
HOUSE ID# INDOOR OUTDOOR INDOOR OUTDOOR
010 NQ NQ NQ NQ
on NQ ND NQ ND
013 NQ. NQ NQ 4
023 NQ NQ NQ NQ
030 NQ NQ NQ 4
031 NQ NQ NQ 70
066 NQ NQ 2 25
090 NQ NQ NQ 3
0SoD NC NQ NC 3
105 NQ NQ NQ NQ
122 NQ NQ 3 NQ
125 NQ NQ NQ 3
125D NQ NC NQ NC
133 NQ NQ NQ NQ
212 4 NQ 7 NQ
224 NQ NQ 45 3.5
224D 25 NC 7.5 NC
232 NQ NQ 5.5 NQ
239 NQ NQ 35 15
29 NQ NQ NQ NQ

NQ - NOT QUANTIFIABLE, < 2 PPM CO
NC - NOT COLLECTED
ND - NO DATA, SAMPLER MALFUNCTION OR OPERATOR ERROR

3Highest one-minute concentration measured.
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TABLE |-6 . CARBON MONOXIDE RESULTS
SOURCE CATEGORY E - NO SOURCE

AVERAGE CONC. (ppm)

PEAK CONC. (ppm) 4

HOUSE ID# INDOOR OUTDOOR INDOOR OUTDOOR
014 NQ NQ 2 8.5
024 NQ NQ 2 NQ
024D NQ NC NQ NC
044 NQ NQ 5 NQ
056 35 NQ 6.5 75
060 NQ NQ 3 32
060D NC NQ NC 26
079 NQ NQ NQ NQ
081 3 NQ 42 23
087 NQ NQ NQ 85
127 NQ NQ NQ 9
140 NQ NQ NQ 26
203 NQ NQ 25 9
207 NQ NQ 25 24
223 NQ NQ 3 7
228 35 NQ 7.5 8
250 NQ NQ NQ NQ
273 NQ NQ 2 NQ
298 NQ NQ NQ 4
298D NQ NC NQ NC
302 NQ NQ 2 NQ
309 NQ NQ NQ 3
309D NC NQ NC 2
320 NQ NQ 2 45
321 ND NQ ND NQ
322 2 NQ 4 14
323 NQ NQ NQ 25
340 NQ NQ NQ NQ
342 NQ NQ NQ NQ
3420 NQ NC NQ NC
344 NQ NQ NQ NQ
351 NQ NQ NQ 16

NQ - NOT QUANTIFIABLE, <2 PPM CO

NC - NOT COLLECTED

ND - NO DATA, SAMPLER MALFUNCTION OR OPERATOR ERROR

3Highest one-minute concentration measured.
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TABLE 1-7. CARBON MONOXIDE RESULTS
SOURCE CATEGORY F - GAS HEAT

AVERAGE CONC. (ppm) PEAK CONC. (ppmp
HOUSE ID# INDOOR OUTDOOR INDOOR OUTDOOR
005 NQ NQ NQ NQ
007 NQ NQ 3 9
015 NQ NQ 5.5 3
015D NC NQ NC 2
037 NQ NQ 18.5 24
046 4 NQ 13 14.5
046D 6 NC 16 NC
058 NQ NQ NQ 10
073 NQ NQ NQ 6
083 NQ NQ 4 2
085 NQ NQ NQ 6
086 NQ NQ NQ NQ
094 2 NQ 22 3
110 NQ NQ NQ NQ
213 NQ NQ 12,5 25
226 2 NQ 5 4
229 2 NQ 3 12
231 : NQ NQ NQ 2
235 NQ NQ 5.5 NQ
235D NQ NC 5 NC
242 NQ NG 3.5 5
248 NQ NQ NQ NQ
251 NQ NQ NQ 29
252 NQ NQ \ 5 NQ
257 NQ NQ 2 NQ
266 NQ NQ NQ NQ
267 25 NQ 35 NQ
271 NG NQ NQ 2
277 NG NQ 2 ag
281 NQ NQ NQ NQ
282 NQ NQ NQ 2
283 NQ NQ NQ 2
285 NQ NQ 2 NQ
294 2.5 NQ 45 NQ
301 NQ NQ 9 2
307 NQ NQ NQ NQ
310 NQ ND 45 ND
313 NQ NQ NQ NQ

315 2 NQ 3 4.5
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TABLE 1-7.

CARBON MONOXIDE RESULTS

SOURCE CATEGORY F - GAS HEAT

AVERAGE CONC. (ppm)

PEAK CONC. (ppm)?

HOUSE 1D# INDOOR OQUTDOOR INDOOR OUTDOOR
318 4.5 NQ 5.5 4
325 NQ NQ NQ 10.5
325D NQ NC NQ NC
329 NQ NQ NQ NQ
330 NQ NQ NQ 2
333 NQ NQ NQ NQ
336 NQ NQ NQ NQ
3360 NC NQ NC NQ
339 NQ NQ NQ NQ
349 NGQ NQ NQ 5

NQ - NOT QUANTIFIABLE, <2PPM CO

NC - NOT COLLECTED

ND - NO DATA, SAMPLER MALFUNCTION OR OPERATOR ERROR

dHighest one-minute concentration measured.
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APPENDIX ]
STUDY QUESTIONNAIRE FREQUENCIES






STUDY QUESTIONNAIRE
How old is the house

Cumulative Cumulative
Q1A Frequency Percent Frequency Percent

001 8 3.1 8 3.1
002 10 3.9 18 7.0
003 17 6.6 35 13.6
004 13 5.1 48 18.7
005 9 3.5 57 22.2
006 19 7.4 76 29.6
007 5 1.9 81 31.5
008 9 3.5 90 35.0
009 9 3.5 99 38.5
010 13 5.1 112 43.6
011 4 1.6 116 45.1
012 15 5.8 131 51.0
013 6 2.3 137 53.3
014 6 2.3 143 55.6
015 4 1.6 147 57.2
016 8 3.1 155 60.3
017 8 3.1 163 63.4
018 1 0.4 164 63.8
019 3 1.2 167 65.0
020 9 3.5 176 68.5
021 2 0.8 178 69.3
022 1 0.4 179 69.6
023 1 0.4 180 70.0
024 1 0.4 181 70.4
025 7 2.7 188 73.2
026 1 0.4 189 73.5
027 2 0.8 191 74.3
028 2 0.8 193 75.1
029 4 1.6 197 76.7
030 9 3.5 206 80.2
031 4 1.6 210 81.7
032 4 1.6 214 83.3
034 1 0.4 215 83.7
035 2 0.8 217 84.4
036 2 0.8 219 85.2
038 1 0.4 220 85.6
039 2 0.8 222 86.4
040 8 3.1 230 89.5
042 3 1.2 233 90.7
045 5 1.9 238 92.6
047 1 0.4 239 93.0
049 1 0.4 240 93.4
050 5 1.9 245 95.3
054 1 0.4 246 95.7
059 1 0.4 247 96.1
070 2 0.8 249 96.9
071 1 0.4 250 97.3
080 1 0.4 251 97.7
090 1 0.4 252 98.1



- - -

STUDY QUESTIONNAIRE
How old is the house

Cumulative Cumulative
Frequency Percent Frequency Percent

> =B - = EE v > AB e Y v W Y G5 D Gm Am e W Em R AN M A S L W R MR RS A e e e

1 0.4 253 98.4
1 0.4 254 98.8
3 1.2 257 100.0

Frequency Missing = 23

Do entryways lead outdoors

Cumulative Cumulative
Frequency Percent  Frequency Percent

- . W D S WD W P W A P MR S G e e S W ~6 D WD S D e e e

18 78.3 18 78.3
5 21.7 23 100.0

Frequency Missing = 257

Attached garage

Cumulative Cumulative

Frequency Percent Frequency Percent
182 65.0 182 65.0
3 1.1 185 66.1

95 33.9 280 100.0

Door from garage to home

Cumulative Cumulative

Frequency Percent Frequency Percent
169 91.4 169 91.4
16 8.6 185 100.0

Frequency Missing = 95



STUDY QUESTIONNAIRE
Any vehicles run in garage

Cumulative Cumulative
Frequency Percent Frequency Percent

Frequency Missing = 95

For how long (minutes)

Cumulative Cumulative
Frequency Percent  Frequency Percent

---------—---—---------‘------‘------—‘-----

48 38.4 48 38.4
26 20.8 74 59.2
13 10.4 87 69.6
18 14.4 105 84.0
9 7.2 114 91.2
6 4.8 120 96.0
1 0.8 121 96.8
1 0.8 122 97.6
1 0.8 123 98.4
1 0.8 124 99.2
1 0.8 125 100.0

Frequency Missing = 155

Any vehicles diesel powered

Cumulative Cumulative
Frequency Percent Frequency Percent

118 94.4 125 100.0

Frequency Missing = 155
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STUDY QUESTIONNAIRE
Did use gas powered heat

Cumulative Cumulative
Frequency Percent Frequency Percent

126 45.0 126 45.0
154 55.0 280 100.0

Did use electric heat

Cumulative Cumulative
Frequency Percent  Frequency Percent

- T WS S W S WD YR WS A R P e A W AR YR S S e N W e e

76 27.1 76 27.1
204 72.9 280 100.0

Did use central oil heat

Cumulative Cumulative
Frequency Percent Frequency Percent

- . ¢ A e D S S S W e e W A R S S S G M WS SR SR W P WD R 4R e W A S e G s

5 1.8 5 1.8
275 98.2 280 100.0

Did use wood burning fireplace

Cumulative Cumulative
Frequency Percent Frequency Percent

— - i A . S W W W SR R e R W e S R R W W W W e W e e e G0 W A s

57 20.4 57 20.4
223 79.6 280 100.0

Did use gas burning fireplace

Cumulative Cumulative
Frequency Percent Frequency Percent

- m T Ae R e e WD G 4 T NE R ee am G e E W e e
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STUDY QUESTIONNAIRE
Did use wood burning stove

Cumulative Cumulative
Frequency Percent  Frequency Percent

Did use portable kerosene heater

Cumulative Cumulative
Frequency Percent Frequency Percent

- A2 o A S H TP e AP AR GG SR W A 44 M M W R S SR M e RS RS WS

7 2.5 7 2.5
273 97.5 280 100.0

Did use gas space heater

Cumulative Cumulative
Frequency Percent Frequency Percent

- - - - e R A W S W TW M o P e e RS S

2 0.7 2 0.7
278 99.3 280 100.0

Did use eiectric space heater

Cumulative Cumulative
Frequency Percent  Frequency Percent

- o o - R e P e AR R N G NN D S M M S SRS



STUDY QUESTIONNAIRE
Did use other heating system

Cumulative Cumulative
Q8J Frequency Percent Frequency Percent

- P AT S AR S MR AR D A B AR M R R A M G NN Wn e R PR W R R WP AN WS G6 A YR me e W S W Ve A

1 3 1.1 3 1.1
2 277 98.9 280 100.0
Other specify
Cumulative Cumulative

Q8JA Frequency Percent Frequency Percent
No heat used - h 1 33.3 1 33.3
None used - has 1 33.3 2 66.7
electric wall he 1 33.3 3 100.0

Frequency Missing = 277

Primary source of heat

Cumulative Cumulative
Q9 Frequency Percent Frequency Percent

P e e R R R

01 103 36.8