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Summary of CTEPP Standard Operating Procedures (SOPs)

CTEPP SOP Number

CTEPP SOPs

1. Subject Recruitment

CTEPP-SOP-1.10

Sample Selection Procedures

CTEPP-SOP-1.11

Day care Centers Recruitment Procedures

CTEPP-SOP-1.12

Telephone Sample Households Recruitment Procedures

CTEPP-SOP-1.13

Informed Consent Procedures

CTEPP-SOP-1.14

Assigning 1D Numbers Procedures

2. Field Sampling

CTEPP-SOP-2.10

Household Sampling Schedule Procedures

CTEPP-SOP-2.11

Field Operations Procedures

CTEPP-SOP-2.12

Collection of Fixed Site Indoor and Outdoor Air Samples for Persistent Organic
Pollutants Procedures

CTEPP-SOP-2.13

Collection of Food and Drinking Water Samples Procedures

CTEPP-SOP-2.14

Collection of Urine Samples Procedures

CTEPP-SOP-2.15

Collection of Dermal Hand Wipe Samples for Persistent Organic Pollutants
Procedures

CTEPP-SOP-2.16

Collection of Hard Floor Wipe Samples for Persistent Organic Pollutants Procedures

CTEPP-SOP-2.17

Collection of Food Preparation Surface Wipe Samples for Persistent Organic
Pollutants Procedures

CTEPP-SOP-2.18

Collection of Dislodgeable Residues - PUF Roller Samples for Persistent Organic
Pollutants Procedures

CTEPP-SOP-2.19

Collection of Floor Dust Samples for Persistent Organic Pollutants Procedures

CTEPP-SOP-2.20

Collection of Soil Samples for Persistent Organic Pollutants Procedures

CTEPP-SOP-2.21

Collection of Personal Interview Data Procedures

CTEPP-SOP-2.22

Recording Data Collection Forms Procedures

CTEPP-SOP-2.23

Video Taping Child Activities Procedures

CTEPP-SOP-2.24

Handling Missing Samples/Data Procedures

CTEPP-SOP-2.25

Conducting Internal Field Audit/Quality Control Procedures

CTEPP-SOP-2.26

Handling Sample/Data Custody Procedures

CTEPP-SOP-2.27

Conducting Staff and Participant Training Procedures

3. Storing and Shipping Samples & Data Collection Forms

CTEPP-SOP-3.10

Storing Study Samples Procedures

CTEPP-SOP-3.11

Packing and Shipping Study Samples Procedures
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CTEPP SOP Number

CTEPP SOPs

CTEPP-SOP-3.12

Shipping and Storing Data Collection Forms Procedures

4. Data Processing

CTEPP-SOP-4.10

Processing Completed Data Forms Procedures

CTEPP-SOP-4.11

Maintaining/Recording Electronic Chain of Custody Procedures

CTEPP-SOP-4.12

Entering or Importing Electronic Data Into CTEPP Data Bases Procedures

CTEPP-SOP-4.13

Translating Videotapes of Child Activities Procedures

5. Laboratory Procedures

CTEPP-SOP-5.10

Pre-cleaning Filter and XAD-2 Procedures

CTEPP-SOP-5.11

Pre-cleaning Filter and PUF Procedures

CTEPP-SOP-5.12

Extracting and Preparing Air Samples for Analysis of Neutral Persistent Organic
Pollutants Pre-cleaning Procedures

CTEPP-SOP-5.13

Extracting and Preparing Air Samples for Analysis of Polar Persistent Organic
Pollutants Procedures

CTEPP-SOP-5.14

Extracting and Preparing Dust and Soil Samples for Analysis of Neutral Persistent
Organic Pollutants Procedures

CTEPP-SOP-5.15

Extracting and Preparing Dust and Soil Samples for Analysis of Polar Persistent
Organic Pollutants Procedures

CTEPP-SOP-5.16

Extracting and Preparing Dermal Wipe Samples for Analysis of Neutral Persistent
Organic Pollutants Procedures

CTEPP-SOP-5.17

Extracting and Preparing Surface Wipe Samples for Analysis of Neutral Persistent
Organic Pollutants Procedures

CTEPP-SOP-5.18

Extracting and Preparing PUF Roller Samples for Analysis of Neutral Persistent
Organic Pollutants Procedures

CTEPP-SOP-5.19

Extracting and Preparing Liquid Food Samples for Analysis of Persistent Organic
Pollutants Procedures

CTEPP-SOP-5.20

Extracting and Preparing Solid Food Samples for Analysis of Persistent Organic
Pollutants Procedures

CTEPP-SOP-5.21

Extracting and Preparing Urine Samples for Analysis of Hydroxy-PAH,
Pentachlorophenol, and 2,4-D Procedures

CTEPP-SOP-5.22

Extracting and Preparing Urine Samples for Analysis of 3,5,6-Trichloro-2-pyridinol
Procedures

CTEPP-SOP-5.23

Extracting and Preparing Drinking Water Samples for Analysis of Persistent Organic
Pollutants Procedures

CTEPP-SOP-5.24

Detection and Quantification of Target Analytes by Gas Chromatography/Mass
Spectrometry (GC/MS) Procedures

CTEPP-SOP-5.25

Preparation of Surrogate Recovery Standard and Internal Standard Solutions for
Neutral Target Analytes

CTEPP-SOP-5.26

Preparation of Surrogate Recovery Standard and Internal Standard Solutions for Polar
Target Analytes
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CTEPP SOP Number

CTEPP SOPs

CTEPP-SOP-5.27

Extracting and Preparing Dermal Wipe and Surface Wipe Samples for Analysis of
Polar Organic Pollutants

CTEPP-SOP-5.28

Extracting and Preparing Solid Food Samples for Analysis of Polar Organic Pollutants

CTEPP-SOP-5.29

Extracting and Preparing Liquid Food Samples for Analysis of Polar Organic
Pollutants
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CTEPP Recruitment Report - North Carolina
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l. Introduction

The research study, “Children’s Total Exposure to Persistent Pesticides and Other Persistent Organic
Pollutants,” (CTEPP) is a pilot-scale project involving about 260 children, which investigates the
possible exposures that young children may have to common contaminants in their everyday
surroundings. These contaminants include several pesticides, phenols, polychlorinated biphenyls,
polycyclic aromatic hydrocarbons, some of which are suspected of being endocrine disrupters. The
targeted compounds are persistent in the indoor and sometimes the outdoor environments, so that
very low levels may exist in the children’s surrounding microenvironments and provide a source of
chronic, non-acute exposure. The primary purposes of the research are to increase our
understanding of children’s exposures to persistent pollutants, to gain information on the various
activities, environmental media, and pollutant characteristics that may influence children’s
exposures, and to generate further questions and hypotheses for future research.

] Daycare Center Sample Subjects Recruitment

Detailed subjects recruitment procedures and sample selection methods are documented in CTEPP
SOP 1.10 and SOP1.11. NC subjects recruitment was conducted in two phases. Phase | daycare
center subjects recruitment in four NC counties (Durham, Buncombe, Lee, and Mecklenburg) began
in February 2000 and stopped on February 29, 2000 due to the OMB Y2K Census requirement.
Subjects recruitment resumed in July 2000 and continued through December 2000. Phase |
recruitment achieved 80% of the target subjects recruitment (enrolled 51 of 64 target subjects).

Phase Il recruitment was conducted for the two eastern NC counties affected by the flooding that
resulted from Hurricane Floyd (Edgecombe and Jones). Phase Il recruitment began on February
26, 2001 and was completed on March 30, 2001. Twelve additional subjects were enrolled in phase
I1. The project has achieved 98% of the NC daycare center subject recruitment target (enrolled 63
of 64 target subjects).

Ill.  Telephone Sample Subjects Recruitment

The sample design utilized for the CTEPP telephone component is intended to fulfill the objectives
of:

e Efficiently identifying telephone households having one or more children in the eligible age
range and meeting the sampling targets in the high and low income domains

e Providing coverage of households with unlisted telephone numbers

With respect to the first objective, the Marketing Systems Group (MSG) uses Census data, marketing
research data, and other sources to classify directory-listed households as having one or more
children in the age range of one to five years or no children in that age group. The same data is used
to assign the directory-listed households to an income range. While not all households classified as
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having children in the target age range will indeed have eligible children, the eligibility rate will still
be much higher than a simple random sample of households.

The counts of directory-listed households having children in the target age group for the counties
provided by MSG are considerably less than the Census demographic estimates. A portion of the
eligible households in a study county will be in the group of households that MSG has classified as
having no children in the target age range, but the eligibility rate will still be very small. We must
allocate some percentage of our sample to this group of directory-listed households. To allocate a
greater proportion of our total sample to the first group of households we stratified the directory-
listed households.

All directory-listed households in each of the six study counties were assigned to one of the 4 strata:

1. Directory-listed households with income above $25,000 and having one or more children
in the target age range

2. Directory-listed households with income below or equal to $25,000 and having one or
more children in the target age range

3. Directory-listed households with income above $25,000 and having no children in the
target age range

4. Directory-listed households with income below or equal to $25,000 and having no
children in the target age range

With respect to the second objective, some counties may have as many as 30% of households with
unlisted telephone numbers, therefore some of the eligible households in a study county will have
unlisted telephone numbers. Trying to estimate the eligibility rate for households having unlisted
telephone numbers is difficult. We use arandom digit dialing (RDD) approach to give these unlisted
telephone households some chance of selection.

To implement the RDD approach, MSG first identifies all telephone exchanges in the study county.
Telephone exchanges having very low percentages of directory-listed households in the study county
are deleted. From the remaining exchanges, MSG draws a systematic sample of telephone numbers.
Some of these telephone numbers are residential and some are business and nonworking. To prevent
a directory-listed telephone number from being sampled in both the RDD frame and the directory-
listed frame, MSG selects the RDD sample of telephone numbers first. The sampled telephone
numbers are matched to the database of directory-listed telephone numbers. Those telephone numbers
identified as directory-listed are removed from the directory-listed frame prior to the stratification
described above.

Trying to determine the percentage of the total sample that should be allocated to the RDD frame
based is difficult. First, the proportion of working residential telephones can vary considerably from
county to county so trying to estimate the total number of telephone households in this frame is
imprecise. Second, the estimation of the eligibility rate in this frame is imprecise. Since the contact
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rate in this frame is substantially lower than any of the four directory-listed strata, the primary
determinant of our allocation is dialing efficiency.

Telephone subjects recruitment for four NC counties (Durham, Buncombe, Lee, and Mecklenburg)
began in July 2000 and completed in November 2000. The project achieved 54% response rate (using
the response rate calculation method suggested by EPA) in Phase I recruitment and screened a total
of 244 potentially eligible households for the project. As of the end of December 2000, the project
completed field sampling activities with 75% of the target participants (enrolled 48 of 64 target
subjects). Phase Il telephone subjects recruitment for the two eastern NC counties (Edgecombe and
Jones) began in January 2001. A total of 28 potentially eligible subjects were identified. The
telephone subjects recruitment was completed on March 30, 2001; a total of 67 subjects participated
in the study, which is 105% of the recruitment target.

v Summary

Table 1 provides detailed outcomes for telephone subjects recruitment. A total of 12,262 phone
numbers were called. The project achieved 58% response rate. The method for calculating response
rates is also described in Table 1. Recruitment results for daycare centers and daycare parents are
provided in Tables 2 and 3. We used the same method suggested by EPA to calculate the response
rates. The project achieved 53% response rate for daycare centers and 50% response rate for daycare
parents. The field sampling activities were conducted in 23 weeks (Table 4). The number of
participants in each county is summarized in Table 5. The participant’s income status is summarized
in Table 6. The distribution of low and mid-to-high income among telephone (RDD) subjects is very
close to the original sampling plan. However, for daycare center subjects, low income subjects were
over enrolled, which was due to many of the subjects from the regular daycare centers being low
income subjects.

The distribution of participants by NC counties is illustrated in Figure 1. Figure 2 shows the
distribution of daycare center participants by urban and rural locations. Figure 3 shows the
distribution of telephone (RDD) subjects by urban and rural locations. Figure 4 shows the
distribution of daycare center participants by counties. Figure 5 shows the distribution of RDD
telephone participants by counties.

Vv References

CTEPP-SOP-1.10 Sample Selection Procedures

CTEPP-SOP-1.11 Daycare Center Sample Subjects Recruitment Procedures
CTEPP-SOP-1.12 Telephone Sample Subjects Recruitment Procedures
CTEPP-SOP-1.13 Informed Consent Procedures




Table 1. CTEPP Call Ourcomes Report

CIEPP
Call Outcomes Report
Overall

3/30/2001 Buncombe Mecklenburg Durham Lee Edgecombe Jones Total
A. Agree to Participate/Eligible: 15 118 85 26 18 10 272
B. Ineligible subjects: 643 1882 1480 642 970 930 6547
(1) not a private residence 95 352 153 62 67 39 768
(2) no children in the household 386 669 585 312 516 576 3044
(3) cannot communicate 15 83 95 22 25 25 265
(4) no child in the age range 105 341 257 143 233 241 1320
(5) not stay with child 3 consec days 1 11 11 5 5 5
(6) child attends a day care 30 348 325 77 106 35 921
(7) child is not potty-trained 11 68 52 21 18 9 179
(8) child is still being breast-fed 10 2 12
C. Refused Screening: 143 526 369 174 83 84 1379
C1. Eligible subjects/Refused: 3 29 18 8 1 2 61
C2. Eligibility Unknown: 140 497 351 166 82 82 1318
D. Non-Working Numbers: 245 693 721 218 297 401 2575
E. Cannot be reached 62 613 489 128 122 75 1489
Total Cases With Final Outcome: 1108 3832 3144 1188 1490 1500 12262
Total Cases Loaded in CATI 1108 3832 3144 1188 1490 1500 12262
Cases Still Active in CATI 0 0 0 0 0 0 0

Calculate Response Rates

A. Eligible and Completed 15 118 85 26 18 10 272
B. Total Eligible 18 147 103 34 19 12 333
C. Total Ineligible 643 1882 1480 642 970 930 6547
D. Eligibility Unknown 202 1110 840 294 204 157 2807
E. Final Response Rate 64% 52% 54% 53% 79% 71% 58%

RR =




Table 2. CTEPP Day Care Center Recruitment Results

CTEPP Day Care Centers *NO
ID County Head Start AGREE | REFUSED | CONTACT [INELIGIBLE Total Calculate Response Rates Summary
13 4 10 5 32 A. Eligible and Completed 13
1 Durham Day Care Center 1 B. Total Eligible 17
2 Durham Day Care Center 1 C. Total Ineligible 5
3 Durham Day Care Center 1 D. Eligibility Unknown 10
4 Durham HEAD START 1 E. Final Response Rate 53%
23 Durham Day Care Center 1
24 Durham Day Care Center 1
Buncombe Day Care Center 1 A
Buncombe HEAD START 1 RR —
Buncombe Day Care Center 1 N B N D
Buncombe HEAD START 1 B+C
21 Buncombe Day Care Center 1
22 Buncombe Day Care Center 1
9 Lee Day Care Center 1
10 Lee HEAD START 1
11 Mecklenburg |Day Care Center 1
12 Mecklenburg |Day Care Center 1
13 Mecklenburg |Day Care Center 1
14 Mecklenburg |Day Care Center 1
15 Mecklenburg |Day Care Center 1
16 Mecklenburg |HEAD START 1
17 Mecklenburg |HEAD START 1
25 Mecklenburg |Day Care Center 1
26 Mecklenburg |Day Care Center 1
27 Mecklenburg |Day Care Center 1
28 Mecklenburg |Day Care Center 1
29 Mecklenburg |Day Care Center 1
19 Edgecombe |Day Care Center 1
31 Edgecombe |Day Care Center * 1 * Still dealing with flooding problems
18 Edgecombe HEAD START 1
30 Edgecombe HEAD START 1
20 Jones Day Care Center 1 * Still dealing with flooding problems, Director agreed, but no parents.
32 Jones Day Care Center 1

* NO CONTACT = Cannot reach the day care director or the director cannot make a decision within the data collection period.



Table 3. CTEPP Day Care Parent Response Rate

Numper ot
CTEPP Sampling Date | Parents |Responded|Responded|Responded
Wk#| |D# County Day-1 Attempted| Agreed Refused Ineligible |No Contact*| Total
1 1 Durham 7/17/2000 10 4 0 0 6 10
2 2 Durham 7/24/2000 17 5 0 3 9 17
3 5 Buncombe 7/31/2000 16 6 0 5 5 16
4 15 Mecklenburg 8/7/2000 19 3 3 10 3 19
6 9 Lee 8/28/2000 15 4 8 1 2 15
9 4 Durham 10/2/2000 16 5 0 4 7 16
11 10 Lee 10/16/2000 14 6 1 1 6 14
12 16 Mecklenburg 10/23/2000 14 6 0 1 7 14
14 21 Buncombe 11/6/2000 9 4 2 1 2 9
15 24 Durham 11/13/2000 10 5 0 0 5 10
18 28 Mecklenburg 12/11/2000 14 9 0 0 5 14
22 18 Edgecombe 3/19/2001 14 6 0 0 8 14
23 30 Edgecombe 3/26/2001 14 6 2 0 6 14
TOTAL 182 69 16 26 71 182

*NO CONTACT = Cannot reach the selected parents or the parents cannot make a decision within the contact window.

Calculate Response Rates Summary

A. Eligible and Completed 69

B. Total Eligible 85

C. Total Ineligible 26

D. Eligibility Unknown 71

E. Final Response Rate 50%
A




Table 4. Field Data Collection Summary by Sampling Week

Field Data Collection

Data Collection Completed

Day Care RDD
Summary by Sampling Week Participant Participants Total Remarks
Target 64 64 128
Week# As of 3/30/2001 63 67 130
% of Target % of Target
County Date/Day-1 98% 105% 102%
1 Durham 7/17/2000 3 3 *was 4, 1 last minute dropout
2 Durham 7/24/2000 5 5
3 Buncombe 7/31/2000 6 6
4 Mecklenburg 8/7/2000 3 3 *was 4, 1 last minute dropout
5 Buncombe 8/21/2000 6 6
5 Lee 8/21/2000 1 1
6 Lee 8/28/2000 4 4
6 Durham 8/30/2000 1 1
7 Durham 9/11/2000 1 1
8 Mecklenburg 9/18/2000 5 5
8 Durham 9/19/2000 1 1
9 Durham 10/2/2000 5 5
10 Mecklenburg 10/9/2000 7 7
11 Lee 10/16/2000 5 5
12 Mecklenburg 10/23/2000 6 6
13 Durham 10/30/2000 8 8
14 Buncombe 11/6/2000 4 1 5
15 Durham 11/13/2000 4 3 7
Holidays 11/20/2000
16 Lee 11/27/2000 6 6
17 Mecklenburg 12/4/2000 7 7
18 Mecklenburg 12/11/2000 6 1 7
19 Jones 2/26/2001 5 5
20 Edgecombe 3/5/2001 2 2
20 Durham 3/5/2001 4 4
21 Durham 3/12/2001 8 8
22 Edgecombe 3/19/2001 6 6
23 Edgecombe 3/26/2001 6 6




Table 5. Field Data collection Summary by County

Field Data Collection

Data Collection Completed

Day Care RDD
Summary by County Participant | Participants Total Remarks
Target 64 64 128
As of 3/30/2001 63 67 130
Week#| County Date/Day-1 % of Target 98% 105% 102%
3 Buncombe 7/31/2000 6 6
5 Buncombe 8/21/2000 6 6
14  |Buncombe 11/6/2000 4 1 S
Subtotal Buncombe 10 7 17
1 Durham 711772000 3 3 *was 4, 1 last minute dropout
2 Durham 7124/2000 5 5
6 Durham 8/30/2000 1 1
7 Durham 9/11/2000 1 1
8 Durham 9/19/2000 1 1
9 Durham 10/2/2000 5 5
13  |Durham 10/30/2000 8 8
15 |pburham 11/13/2000 4 3 7
20  |Durham 3/5/2001 4 4
21 |burham 3/12/2001 8 8
Subtotal Durham 17 26 43
[ 5 |lee 8/21/2000 1 1
6 |Lee 8/28/2000 4 4
11  |Lee 10/16/2000 5 5
16 |Lee 11/27/2000 6 6
Subtotal Lee 9 7 16
4 |Mecklenburg 8/7/2000 3 3 *was 4, 1 last minute dropout
8 Mecklenburg 9/18/2000 5 5
10 |Mecklenburg 10/9/2000 7 7
12  |Mecklenburg 10/23/2000 6 6
17  |Mecklenburg 12/4/2000 7 7
18 |Mecklenburg 12/11/2000 6 1 7
Subtotal  [Mecklenburg 15 20 35
19 |Jones 2/26/2001 5 5
Jones 0
Subtotal Jones 0 5 5
20 |Edgecombe 3/5/2001 2 2 *Was 3, 1 did not show up.
22 |Edgecombe 3/19/2001 6 6
23  |Edgecombe 3/26/2001 6 6
Subtotal Edgecombe 12 2 14




Table 6. Summary of CTEPP NC Participants

Telephone Sample

Day Care Sample

Final NC Results |unknown|Low-income| Mid-income |Subtotal|Unknown|Low-income | Mid-income | Subtotal| Total
Urban [Buncombe 6 1 7 6 4 10 17
Durham 5 21 26 5 12 17 43
Mecklenburg 3 2 15 20 1 11 3 15 35
Edgecombe 1 1 2 1 11 0 12 14
Total Urban 3 14 38 55 2 33 19 54 109
Rural Lee 4 3 7 1 5 3 9 16
Jones 1 3 1 5 0 0 0 5
Total Rural 1 7 12 1 5 3 9 21
Total NC 4 21 42 67 3 38 22 63 130
% of Total 6% 31% 63% 100% 5% 60% 35% 100%




Figure 1. NC Final Data Collection
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Figure 2. CTEPP NC DayCare
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Figure 3. CTEPP NC RDD
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Figure 4. CTEPP NC Day Care Centers
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Figure 5. CTEPP NC RDD
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l. Introduction

The research study, “Children’s Total Exposure to Persistent Pesticides and Other Persistent Organic
Pollutants,” (CTEPP) is a pilot-scale project involving about 260 children, which investigates the
possible exposures that young children may have to common contaminants in their everyday
surroundings. These contaminants include several pesticides, phenols, polychlorinated biphenyls,
polycyclic aromatic hydrocarbons, some of which are suspected of being endocrine disrupters. The
targeted compounds are persistent in the indoor and sometimes the outdoor environments, so that
very low levels may exist in the children’s surrounding microenvironments and provide a source of
chronic, non-acute exposure. The primary purposes of the research are to increase our
understanding of children’s exposures to persistent pollutants, to gain information on the various
activities, environmental media, and pollutant characteristics that may influence children’s
exposures, and to generate further questions and hypotheses for future research.

Il. Daycare Center Sample Subjects Recruitment

Detailed subjects recruitment procedures and sample selection methods are documented in CTEPP
SOP 1.10 and SOP1.11. Ohio daycare subjects recruitment began in January 2001 and completed
in November 2001. The projectenrolled 16 child care centers (12 regular daycare and 4 Head Start),
completed sampling activities with 58 households, and achieved 91% of the planned target (64). The
daycare center response rate is 58% and the daycare parents response rate is 31% (using the response
rate calculation method suggested by EPA).

I1l.  Telephone Sample Subjects Recruitment

The sample design utilized for the CTEPP telephone component is intended to fulfill the objectives
of:

o Efficiently identifying telephone households having one or more children in the eligible age
range and meeting the sampling targets in the high and low income domains

e Providing coverage of households with unlisted telephone numbers

With respect to the first objective, the Marketing Systems Group (MSG) uses Census data, marketing
research data, and other sources to classify directory-listed households as having one or more
children in the age range of one to five years or no children in that age group. The same data is used
to assign the directory-listed households to an income range. While not all households classified as
having children in the target age range will indeed have eligible children, the eligibility rate will still
be much higher than a simple random sample of households.
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The counts of directory-listed households having children in the target age group for the counties
provided by MSG are considerably less than the Census demographic estimates. A portion of the
eligible households in a study county will be in the group of households that MSG has classified as
having no children in the target age range, but the eligibility rate will still be very small. We must
allocate some percentage of our sample to this group of directory-listed households. To allocate a
greater proportion of our total sample to the first group of households we stratified the directory-
listed households.

All directory-listed households in each of the six OH study counties were assigned to one of the 4
strata:

1. Directory-listed households with income above $25,000 and having one or more children
in the target age range

2. Directory-listed households with income below or equal to $25,000 and having one or
more children in the target age range

3. Directory-listed households with income above $25,000 and having no children in the
target age range

4. Directory-listed households with income below or equal to $25,000 and having no
children in the target age range

With respect to the second objective, some counties may have as many as 30% of households with
unlisted telephone numbers, therefore some of the eligible households in a study county will have
unlisted telephone numbers. Trying to estimate the eligibility rate for households having unlisted
telephone numbers is difficult. We use arandom digit dialing (RDD) approach to give these unlisted
telephone households some chance of selection.

To implement the RDD approach, MSG first identifies all telephone exchanges in the study county.
Telephone exchanges having very low percentages of directory-listed households in the study county
are deleted. From the remaining exchanges, MSG draws a systematic sample of telephone numbers.
Some of these telephone numbers are residential and some are business and nonworking. To prevent
a directory-listed telephone number from being sampled in both the RDD frame and the directory-
listed frame, MSG selects the RDD sample of telephone numbers first. The sampled telephone
numbers are matched to the database of directory-listed telephone numbers. Those telephone numbers
identified as directory-listed are removed from the directory-listed frame prior to the stratification
described above.



CTEPP Recruitment Report - Ohio
Page 3

Trying to determine the percentage of the total sample that should be allocated to the RDD frame
based is difficult. First, the proportion of working residential telephones can vary considerably from
county to county so trying to estimate the total number of telephone households in this frame is
imprecise. Second, the estimation of the eligibility rate in this frame is imprecise. Since the contact
rate in this frame is substantially lower than any of the four directory-listed strata, the primary
determinant of our allocation is dialing efficiency.

Telephone subjects recruitment for OH counties began in March 2001 and completed in November
2001. The project achieved an overall 57% response rate (using the response rate calculation method
suggested by EPA) and screened a total of 165 potentially eligible households for the project. A total
of 69 subjects participated in the study, which is 108% of the recruitment target (64).

v Summary

Table 1 provides detailed outcomes for telephone subjects recruitment. A total of 10,179 phone
numbers were called. The project achieved an overall 57% response rate. The method for calculating
response rates is also described in Table 1. Recruitment results for daycare centers and daycare
parents are provided in Tables 2 and 3. We used the same method suggested by EPA to calculate the
response rates. The project achieved 57% response rate for daycare centers and 31% response rate
for daycare parents. The field sampling activities were conducted in 27 weeks (Table 4). The
number of participants in each county is summarized in Table 5. The participant’s income status is
summarized in Table 6.

The distribution of participants by OH counties is illustrated in Figure 1. Figure 2 shows the
distribution of daycare center participants by urban and rural locations. Figure 3 shows the
distribution of telephone (RDD) subjects by urban and rural locations. Figure 4 shows the
distribution of daycare center participants by counties. Figure 5 shows the distribution of RDD
telephone participants by counties.

V References

CTEPP-SOP-1.10 | Sample Selection Procedures

CTEPP-SOP-1.11 | Daycare Center Sample Subjects Recruitment Procedures
CTEPP-SOP-1.12 | Telephone Sample Subjects Recruitment Procedures
CTEPP-SOP-1.13 Informed Consent Procedures




Table 1. CTEPP Call Outcomes Report

CTEPP Ohio
Call Outcomes Report Overall

11/30/2001 Cuyahogal Defiance | Fayette | Franklin | Hamilton | Licking Total
A. Agree to Participate/Eligible: 40 15 12 34 44 20 165
B. Ineligible subjects: 1022 476 677 740 1033 650 4598
(1) not a private residence 78 22 23 56 58 33 270
(2) no children in the household 583 315 450 412 669 388 2817
(3) cannot communicate 15 1 19 9 4 48
(4) no child in the age range 266 122 140 194 240 187 1149
(5) not stay with child 3 consec days 1 2 4 1 4 12
(6) child attends a day care 57 10 29 47 38 27 208
(7) child is not potty-trained 21 4 12 18 22 10 87
(8) child is still being breast-fed 1 3 2 1 7
C. Refused Screening: 90 41 43 70 55 58 357
C1. Eligible subjects/Refused: 6 3 4 7 4 2 26
C2. Eligibility Unknown: 84 38 39 63 51 56 331
D. Non-Working Numbers: 551 388 437 497 538 530 2941
E. Cannot be reached 517 231 175 459 405 331 2118
Total Cases With Final Outcome: 2220 1151 1344 1800 2075 1589 10179
Total Cases Loaded in CATI 2220 1151 1344 1800 2075 1589 10179
Cases Still Active in CATI 0 0 0 0 0 0 0

Calculate Response Rates

A. Eligible and Completed 40 15 12 34 44 20 165
B. Total Eligible 46 18 16 41 48 22 191
C. Total Ineligible 1022 476 677 740 1033 650 4598
D. Eligibility Unknown 601 269 214 522 456 387 2449
E. Final Response Rate 56% 54% 57% 50% 64% 58% 57%




Table 2. CTEPP Day Care Center Recruitment results

Calculate Response Rates Summary
A. Eligible and Completed 16
B. Total Eligible 24
C. Total Ineligible 4
D. Eligibility Unknown 5
E. Final Response Rate 57%

CTEPP Ohio Day care Centers *NO
ID County Head Start AGREE | REFUSED | CONTACT | INELIGIBLE Total
As of 11/30/2001 16 8 5 4 33
67% 33%
49 Franklin Day Care Center 1
50 Franklin Day Care Center 1
5l Franklin Day Care Center 1
52 Franklin Day Care Center 1
53 Franklin Head Start 1
54 Franklin Head Start 1
63 Franklin Day Care Center 1
62 Franklin Day Care Center 1
60 Licking Day Care Center 1
61 Licking Head Start 1
40 Cuyahoga Day Care Center 1
41 Cuyahoga Day Care Center 1
42 Cuyahoga Day Care Center 1
43 Cuyahoga Day Care Center 1
44 Cuyahoga Day Care Center 1
45 Cuyahoga Head Start 1
46 Cuyahoga Head Start 1
64 Cuyahoga Day Care Center 1
65 Cuyahoga Day Care Center 1
66 Cuyahoga Day Care Center 1
67 Cuyahoga Day Care Center 1
68 Cuyahoga Day Care Center 1
47 Defiance Day Care Center 1
69 Defiance Day Care Center 1
55 Hamilton Day Care Center 1
56 Hamilton Day Care Center 1
57 Hamilton Day Care Center 1
58 Hamilton Head Start 1
59 Hamilton Head Start 1
72 Hamilton Head Start 1
48 Fayette Head Start 1
70 Fayette Day Care Center 1
71 Fayette Day Care Center 1

* NO CONTACT = Cannot reach the daycare director or the director cannot make a decision within the data collection period.




Table 3. CTEPP Day Care Parent Response Rate

Sampling Number ot
CTEPP Date Parents Responded | Responded | Responded
Wk# ID# County Day-1 Attempted Agreed Refused Ineligible |No Contact* Total
1 51 Franklin 4/23/2001 16 5 1 0 10 16
3 52 Franklin 5/7/2001 15 6 0 0 9 15
4 61 Licking 5/14/2001 14 5 0 0 9 14
7 62 Franklin 6/4/2001 19 7 0 0 12 19
8 63 Franklin 6/11/2001 14 6 0 3 5 14
10 44 Cuyahoga 6/25/2001 14 6 0 0 8 14
11 41 Cuyahoga 7/9/2001 14 2 5 0 7 14
12 66 Cuyahoga 7/16/2001 16 4 2 0 10 16
15 69 Defiance 8/6/2001 11 4 1 0 6 11
17 55 Hamilton 8/20/2001 12 3 3 2 4 12
18 56 Hamilton 8/27/2001 14 3 1 0 10 14
21 72 Hamilton 9/24/2001 15 4 4 0 7 15
22 70 Fayette 10/1/2001 14 4 0 1 9 14
24 46 Cuyahoga 10/15/2001 14 4 2 0 8 14
25 45 Cuyahoga 10/22/2001 14 4 5 0 5 14
27 64 Cuyahoga 11/5/2001 33 4 5 2 22 33
Total 249 71 29 8 141 249

* NO CONTACT = Cannot reach the selected parents or the parents cannot make a decision with

Calculate Response Rates Summary
A. Eligible and Completed 71
B. Total Eligible 100
C. Total Ineligible 8
D. Eligibility Unknown 141
E. Final Response Rate 31%
A
RR = B
B + X D
I

n the contact window.




Table 4. Field Data Collection Summary by Sampling Week

Field Data Collection

Data Collection Completed

Daycare RDD
Summary by Sampling Week Participant Participants Total Remarks
Target 64 64 128
Week# As of 11/30/2001 58 69 127
% of Target % of Target

County Date/Day-1 91% 108% 99%
1 Franklin 4/23/2001 4 4
2 Frankiin 4/30/2001 7 7
3 Franklin 5/7/2001 4 1 5
4 Licking 5/14/2001 4 4
5 Frankiin 5/21/2001 7 7
5 Frankiin 5/28/2001 1 1
7 Franklin 6/4/2001 4 4
8 Franklin 6/11/2001 4 4
9 Licking 6/18/2001 7 7
10 Cuyahoga 1/0/1900 4 4
11 Cuyahoga 7/9/2001 2 2
12 Cuyahoga 7/16/2001 4 4
13 Cuyahoga 7/23/2001 8 8
14 Cuyahoga 7/30/2001 8 8
15 Defiance 8/6/2001 4 4
16 Defiance 8/13/2001 6 6
17 Hamilton 8/20/2001 3 3
18 Hamilton 8/27/2001 3 1 4
19 Hamilton 9/10/2001 8 8
20 Hamilton 9/17/2001 8 8
21 Hamilton 9/24/2001 4 4
22 Fayette 10/1/2001 4 4
23 Fayette 10/8/2001 3 3
24 Cuyahoga 10/15/2001 4 4
25 Cuyahoga 10/22/2001 3 3
26 Frankiin 10/29/2001 4 4
27 Cuyahoga 11/5/2001 3 3




Table 5. Field Data Collection by County

Field Data Collection

Data Collection Completed

Daycare RDD
Summary by County Participant Participants Total Remarks
Targ et 64 64 128
As of 11/30/2001 Actual Total 58 69 127
Week# County Date/Day-1
1 Frankiin 4/23/2001 4 4
2 Frankiin 4/30/2001 7 7
3 Frankiin 5/7/2001 4 1 )
5 Franklin 5/21/2001 7 7
6 Franklin 5/28/2001 1 1
7 Franklin 6/4/2001 4 4
3 Frankiin 6/11/2001 4 4
26 Frankiin 10/29/2001 4 4
Subtotal Franklin 16 20 36
4 Licking 5/14/2001 4 4
9 Licking 6/18/2001 7 7
Subtotal Licking 4 7 11
10 Cuyahoga 6/25/2001 4 4
11 Cuyahoga 7/9/2001 2 2
12 Cuyahoga 7/16/2001 4 4
13 Cuyahoga 7/23/2001 8 8
14 Cuyahoga 7/30/2001 8 8
24 Cuyahoga 10/15/2001 4
25 Cuyahoga 10/22/2001 3
27 Cuyahoga 11/5/2001 3
Subtotal Cuyahoga 20 16 36
15 Defiance 8/6/2001 4 4
16 Defiance 8/13/2001 6 6
Subtotal Defiance 4 6 10
17 Hamilton 8/20/2001 3 3
18 Hamilton 8/27/2001 3 1 4
19 Hamilton 9/10/2001 8 8
20 Hamilton 9/17/2001 8 8
21 Hamilton 9/24/2001 4 4
Subtotal Hamilton 10 17 27
22 Fayette 10/1/2001 4 4
23 Fayette 10/8/2001 3 3
Subtotal Fayette 4 3 7




Table 6. Summary of CTEPP OH Participants

Telephone Sample

Daycare Sample

Final OH Results |unknown|Low-income| Mid-income |Subtotal|Unknown|Low-income | Mid-income |Subtotal| Total
Urban |Cuyahoga 1 4 11 16 10 10 20 36
Licking 7 7 4 4 11
Franklin 7 13 20 2 6 8 16 36
Hamilton 2 15 17 1 9 0 10 27
Total Urban 1 13 46 60 3 29 18 50 110
Rural Defiance 2 4 6 2 2 4 10
Fayette 8 3 4 4 7
Total Rural 0 5 4 9 2 0 6 8 17
Total OH 1 18 50 69 5 29 24 58 127
% of Total 1% 26% 72% 100% 9% 50% 41% 100%




Figure 1. OH Final Data Collection
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Figure 2. CTEPP OH Daycare
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Figure 3. CTEPP OH RDD
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Figure 4. CTEPP OH Daycare Centers
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Figure 5. CTEPP OH RDD
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Appendix C

Summary of Analytical Methods for Determining Target Pollutants in Multimedia Samples
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Flow Chart of Analytical Methods for Neutral Analytes in PUF, Air, Wipes,

Dust, Soil, Liquid Food, and Liquid Food

Analytical Methods for Neutrals

PUF Air, Wipes Dust, Soil Liquid/Solid Food
Soxhlet Extraction Soxhlet Extraction Sonication with ASE with DCM or
With 10% EE/hexane With DCM 10 % EE/hexane Reflux with 39%KOH

| Concentrate Concentrate
“|Extract using KD DCM Extract

/ \ Fractionate
Florisil DCM Extract

Yes SPE No Using GPC
Concentrate SPE GC/MS Concentrate

KD
!
GC/MS
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Flow Chart of Analytical Methods for Atrazine in Drinking Water

Dilute Cartridge with 12mLof
50% DCM/hexane

A 4

Concentrate Fraction; Add IS

GC/MS
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Flow Chart of Analytical Methods for Acidic Analytes in Air, Dust, Soil,
Wipe, Liquid Food, and Solid Food

Extract with DCM

Dust, Soil
ASE
With acetone Concentrate SF_)lIt ExI:r'Tlct_:
Extract; Add IS .= M?t 4 -atlon
11 = Silylation

Air, Wipes

Soxhlet Extraction ! ‘
With ACN Yes No
v

Concentrate SPE 3
Fraction Using GC/MS

KD




Flow Chart of Analytical Methods for 3,5,6-TCP, 2,4-D, PCP, and OH-PAH in Urine

Centrifuge Sample; Transfer CB
Extract to Clean Vial; Add Na2SO4

Remove CB Extract; Silylate the
Extract with MTBSTFA

GC/MS

Concentrate DCM Extract;
Add IS and MEOH

Methylate DCM Extract with
Diazomethane

!

Florisil SPE;
Concentrate SPE Fraction Using KD

!

GC/MS




Appendix D

Quality Assurance/Quality Control Summary for CTEPP North Carolina and Ohio
Data Collection
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QA/QC Summary Report for CTEPP North Carolina Data Collection

l. Introduction

The research study, “Children’s Total Exposure to Persistent Pesticides and Other
Persistent Organic Pollutants,” (CTEPP) is a pilot-scale project involving about 260
children, which investigates the possible exposures that young children may have to
common contaminants in their everyday surroundings. These contaminants include
several pesticides, phenols, polychlorinated biphenyls, polycyclic aromatic hydrocarbons,
some of which are suspected of being endocrine disrupters. The targeted compounds are
persistent in the indoor and sometimes the outdoor environments, so that very low levels
may exist in the children’s surrounding microenvironments and provide a source of
chronic, non-acute exposure. The primary purposes of the research are to increase our
understanding of children’s exposures to persistent pollutants, to gain information on the
various activities, environmental media, and pollutant characteristics that may influence
children’s exposures, and to generate further questions and hypotheses for future
research. This document provides a summary of the quality assurance (QA) and quality
control (QC) procedures conducted for the CTEPP project. In the following sections, we
describe the study activities and the QA/QC procedures. The relevant standard operating
procedures (SOPs) are listed in the Reference Section at the end of this document.

1. CTEPP Study Activities

As illustrated in Exhibit 1 (CTEPP Study Activities Flow Chart), CTEPP study activities
are conducted in three phases: Pre-Data Collection, Field Data Collection, and Post-Data
Collection. To ensure data quality, standard operating procedures (SOPs) were developed
and project team members were trained according to the SOPs. All project activities were
conducted by trained project staff members, who were divided into the following project
teams: 1) recruitment team (including RDD and field teams), 2) field support team, and
3) field data collection team.

The recruitment team was responsible for recruiting daycare and RDD home participants.
It was supported by a team of telephone interviewers and some field staff members.
During the pre-data collection phase, the following key activities were conducted by the
recruitment team and field support team.

o Recruit/Train Participants, Present T-shirts, Pay $25, Remind Food Samples
Collection

o Label Sample Containers

o Compile Field Notebooks

o Pack Van, Check items on the check lists

The field support team conducted QA/QC checks before and after the preparation of all

field supplies, sample containers, and data forms. They ensured that all the materials
needed for the field data collection activities were complete and accurate.
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After the field support team completed the preparation work, the field data collection
team did a final check on all needed field supplies, sample containers, and data forms for
the scheduled sampling appointments. After loading the van and completing the final
checks, the field data collection team drove to the sampling site for the scheduled
sampling appointment with the study subject. The following key activities were
conducted by the field data collection team during the field data collection phase.

Field Data Collection Activities

Record Sample/Data Condition on Sample/Data Check Lists
Put Samples in ZipLoc Bags

Put Samples in Freezers

Record problems/issues on Daily Check List

Leave Field Notebooks in the CTEPP Workroom

O000D DO

Once the field data collection team returned to the Battelle office, the field support team
received the field samples and data from the field data collection team. The following key
activities were conducted by the field support team during the post-data collection phase.

Update Sample/Data Check Lists in the CTEPP Tracking System (TS)
Verify Sample Conditions

Check Field Notebooks (data forms)

File Field Notebooks in the participant folders

Ship Samples

Conduct Data Entry

Update Progress Reports

Update QC Reports

[y vy Ny ) Iy

In the following Sections, we describe specific QA/QC procedures relevant to the CTEPP
data forms and database preparation.

I11.  CTEPP QA/QC Procedures for Preparing the Data Forms and Database
Battelle is always committed to the production of highest quality data. A key to
accomplish this objective is to implement standardized QA/QC procedures. QA/QC is a
continuous process. As illustrated in Exhibit 2 (CTEPP QA/QC Procedures for Preparing
Data Forms and Database), Battelle implemented a comprehensive QA/QC plan to ensure
data quality in all phases of the CTEPP project, from pre-data collection to post-data
collection phase.

A. Pre-Data Collection Phase:

Developed and Tested Data Forms, CATI Programs
During the pre-data collection phase, the following data forms were developed.

e Recruitment Survey (Form #1)
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e House/Building Characteristics Observation Survey - Home (Form #2)

e House/Building Characteristics Observation Survey - Child Day Care Center (Form
#3)

e Pre-Monitoring Questionnaire - Parent (Form #4)

e Pre-Monitoring Questionnaire - Child Day Care Center (Form #5)

Post-Monitoring Questionnaire - Parent (Form #6)

Post-Monitoring Questionnaire - Child Day Care Center (Form #7)

Child Activity Diary/Parent - Children Don’t Attend Day Care (Form #8)

Child Activity Diary/Parent - Children Attend Day Care (Form #9)

Child Activity Diary - Day Care Teacher (Form #10)

All the data forms were tested by trained project staff for consistency and accuracy. In
addition, mock interviews and field data collection simulations were conducted to
evaluate the effectiveness of the data forms. The data forms were finally reviewed and
approved by IRB and OMB. Form #1 (Recruitment Survey) was modified into computer-
assisted telephone interviewing programs (CATI) for recruiting the RDD participants
(children who did not attend daycares). The CATI programs automatically performed QC
checks during data entry, which included range checks, consistency checks, and skip
pattern checks. Before the CATI programs were approved for actual RDD recruitment
and data collection, it also went through rigid QA/QC checks for programming errors.
Exhibit 3 provides an example of the QA/QC test document.

Conducted Staff Training on Data Collection SOPs

To ensure the consistency and high quality of data collection, a comprehensive training
plan was implemented. The recruitment team members received training in the
implementation of the recruitment SOPs before subject recruitment activities began.
Standardized scripts and materials (e.g., CATI system and Interviewer’s Manual) were
developed. The Interviewer’s Manual provided information on the background and aims
of this study, the standard interviewing procedures, confidentiality requirements, and
question-by-question specifications for the recruitment survey. Interviewers must be
certified for the study before they can initiate any contact with the study subjects. In
order to be certified as a CATI interviewer for the study, an interviewer must pass the
following two tests:

1. CATI Operation Test: The interviewer must demonstrate that he/she is
familiar with the CATI instrument and the
computer-working environment.

2. CATI Interview Test: The interviewer must conduct at least two mock
CATI interviews and receive a satisfactory
evaluation from the CATI supervisor.

Training for the field data collection team members included a five-day (40-hour)

training session and additional self-practice time was provided to the field staff. The
following is a brief summary of the training topics.
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Day 1: Training covered study background, recruitment SOPs,
confidentiality issues, informed consent procedures, and the
interviewing protocol.

Day 2: The field staff members were trained to administer all the data
collection forms.

Day 3: The training included field sampling procedures, i.e., the use of
field notebooks and the collection of air, food, urine, dermal hand
wipes, hard floor wipes, food preparation surface wipes, the
polyurethane foam (PUF) roller for dislodgeable residues, indoor
floor dust, and soil samples. Internal field audits and QC
procedures were also discussed.

Days 4/5: A mock field sampling exercise (with 2 volunteers) was conducted
during the last two days of training. The field team visited the
volunteer’s home and conduct actual field sampling activities. The
field staff members were also certified during these two days (i.e.,
they were required to pass the tests set for the field sampling
procedures).

Day 5: Training in packing and shipping procedures were given on the
final day. The training ended with a final review of all SOPs.

Before field data collection began, the field support team members also went through
training for data form tracking and processing procedures, coding procedures, and quality
control procedures.

Conducted Participant Orientation/Training

Due to the unique features of the CTEPP study, some key information and samples were
collected by the study participants themselves. Keeping the participants involved and
well informed was critical to the success of the study. All participants (i.e., parents and
daycare staff) were trained (i.e., received project orientation) prior to the scheduled
sampling appointment (normally one week before the actual sampling). During the
orientation/training, our project staff went through the SOPs for collecting samples of
food, urine, and dermal hand wipes and recording the Child Activity Diary with the
participants.

B. Data Collection Phase:

Conducted CATI Monitoring

As a standard procedure to ensure data quality, Battelle routinely verifies data collection
activities. For monitoring CATI interviews (Form #1 RDD), Battelle employed a
sophisticated computer software (i.e., PROXY) and a telephone monitoring system to
validate CATI interview data. With the monitoring system, the CATI supervisor could
actually “watch” and “listen” an interview in progress. A standardized monitoring
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procedure was developed and used for CATI monitoring. The supervisor randomly
selected an interview for monitoring. The monitoring system transferred the interviewer’s
computer screen and telephone conversation in real time to the supervisor’s workstation.
The interviewer being monitored or the study respondent could not notice any difference
while the monitoring was in progress. To ensure the participant’s right, a statement about
the interview that might be monitored by a project supervisor for quality assurance was
read to the respondent before the interview began. The monitoring results were recorded
in a CATI Interview Monitoring Form (See Exhibit 4).

Conducted Staff Field Edit

All field data collection team members were trained to conduct field edit for all
completed data forms. During data collection, the field staff conducted field edits to
identify missing data items or questionable information at the sampling site. Any
identified issues or problems were resolved at the sampling site before the field data
collection team returned to Battelle whenever the field conditions allowed. A Daily
Activity Check List was developed to assist the field staff in conducting data collection
activities and field edit. The field edits ensured that any data collection issues or
problems were resolved early at the sampling site with the study participant.

Conducted Internal Field Audits

According to CTEPP SOP 2.25, Battelle conducted periodical internal field audits to
ensure high quality of data collection. The internal field audits were conducted by the
Field Team Leader and/or field auditors. The field data collection team was not notified
of the field audit visit. The field audit schedule was randomly selected by the field
auditor/Field Team Leader. During a field audit visit, the field auditor observed all field
sampling activities according to the SOPs. The field auditor recorded any findings or
observations about the field staff’s work that was not consistent with the SOPs. Before
the end of each field audit visit, the field auditor discussed the findings or observations
with the field staff. A field audit report was prepared by the field auditor after each field
audit to document the field audit visit.

Conducted External Field Audits

In addition to Battelle internal field audits, some external field audits were conducted by
EPA auditor and project officer. On September 12 and 13, 2000, EPA audited the North
Carolina data collection teams. On June 5, 2001, EPA project officer conducted field
observation visit with the Ohio data collection teams. There was no finding in all the
external field audits and observation visits.

C. Post-Data Collection Phase:

Applied Chain of Custody Procedures

In order to protect the study samples and data forms, a standardized chain-of-custody
procedure was developed and implemented for the CTEPP study (See SOP 2.26). In
addition, Battelle developed a sophisticated CTEPP Tracking System to monitor the
status of data collection. As soon as the field team returned to the office, the field support
(receiving) team checked the samples/data condition and updated the data collection
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status in the CTEPP Tracking System (See Exhibit 5). The following information was
recorded for each study participant.

e Sample/Data Description

e Sample Type

e Sample ID#

e Staff’s Name Who Collected the Sample/Data

Date of Collection

Sample Condition

Number of Floor Dust Sampling Areas

Sample Explanation (if Sample Condition = Explain)
Staff’s Name Who Received the Sample/Data from the Field Team
Date Received Sample/Data

Time Received Sample/Data

If the samples/data need to be shipped to another location, the CTEPP Tracking System
automatically generates a Chain-of-Custody record for the staff to sign.

Receiving Team Conducted QC Checks

After checking and storing the environmental and biological samples, the receiving team
conducted QC checks on all the participant’s data forms and study materials. A CTEPP
Participant Data QC Check List was developed to track the QC status of each data item
(See Exhibit 6). The staff carefully reviewed each data form for missing or questionable
data items. After the staff completed the QC review, she/he put her/his initial and date of
review on the back of the data form. Any pending issues (e.g., missing materials or
information) identified through the QC review were recorded in the Check Notes of the
CTEPP Participant Data QC Check List. The field support staff resolved each pending
issue by checking with the field data collection staff or contacting the participant.

Developed and Tested Data Entry Programs

After the data forms went through the QC checks and received a “complete” status, the
form was ready for data entry. Battelle programming team developed a double data entry
program to allow two separate data entry teams to conduct data entry. The data entry
program was designed to perform additional QC checks during data entry, which
included range checks, consistency checks, and skip pattern checks. Before the data entry
program was used for actual data entry, it was fully tested by trained project staff. An
example of the testing document is illustrated in Exhibit 7 (CTEPP Data Entry Program
Test). Examples of data entry program screens are illustrated in Exhibits 8, 9, and 10.

Conducted Double-Data Entry

All data forms were entered twice and verified, using the CTEPP Double Data Entry
Program. Two data entry teams (Teams A and B) performed the data entry work and
entered the data into two separate databases. All the data entry team members were
trained before they were allowed to conduct data entry work. Each staff was assigned to
only one data entry team and was not allowed to switch team. This ensured that a data
form was entered twice by 2 different people. As a standard procedure for entering the
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open text fields, the data entry teams were instructed to entered participant’s responses
verbatim.

Conducted Computer Program Checks for Data Entry Errors

A computer verification program was developed for checking the accuracy of the entered
data and every record in the two databases was crosschecked. An example of the
crosschecks computer reports is illustrated in Exhibit 11 (CTEPP Double Data Entry
Crosschecks). The crosscheck computer reports identified any discrepancies between the
two databases. The reports displayed the Participant ID (PID), variable (data field) name,
data value in each database (Base vs. Compare), the difference between the 2 databases
(numeric fields only), and % difference (if applicable).

Correct Data Entry Errors

For each data item detected by the computer program, the data entry staff verified the
information with the original participant data form and made corrections as needed. The
crosscheck computer reports made it easy for the staff to identify data entry problems and
to verify the information. This program also kept a log of all changes made, including
original data value, date/time of data change, and name of the staff who made the
changes.

Prepare Final Master Database

A final master database for each data form was prepared after all QC checks were
completed and data entry discrepancies were corrected. Backup data files were also
created to protect the CTEPP data. All CTEPP data files and document are protected by
password. Only authorized project staff members have access to the restricted project
folders.

Prepare and Verify Data Dictionary and Document

After the completion of master database preparation, the programming team prepared the
updated data dictionary for each data form database. The project staff verified the data
dictionaries by comparing the hard copy manuals, the electronic files, and the database
structures.

Final Data Verification Checks

After completing all the tasks described in the earlier sections, the project staff conducted
a final QA/QC check by verifying randomly selected participant files. Data items in the
database were checked against the data documentation manual (i.e., data variables in the
data dictionary) and the actual participant data in the original data form. The results of the
random checks showed 100% accuracy. The data in the original participant data form
were correctly recorded in the CTEPP database, and the data variables were accurately
documented in the data dictionary. Before Battelle delivered the database to EPA, the
data variables containing personal identifiers (i.e., names, street address, GPS, etc.) were
removed from the database to ensure participant confidentiality. The results of the final
data verification checks are shown in the following Table.
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Final Data Verification Checks for NC Database

PID Data Forms Checked QA/QC Checks Status Results
Complete Checks:
15-001-1 |1,2,4,6,9 Checked all variables of No problem

each data form

Complete Checks:
21-000-3 | 3,5,7,10 Checked all variables of No problem
each data form

Complete Checks:
97-109-1 | 8, Air Data Log Checked all variables of No problem
each data form

Partial Checks: Checked
09-003-1 | 1,2,4,6,9, AirDataLog | some randomly selected No problem
variables of each data form

Partial Checks: Checked
97-079-1 | 2, 4,6, 8, Air Data Log some randomly selected No problem
variables of each data form

Partial Checks: Checked
18-000-3 | 3,5, 7, 10, Air Data Log some randomly selected No problem
variables of each data form

IV. CTEPP QA/QC Procedures for the Analytical Database

Analytical data were electronically imported into the database according to CTEPP SOP
4.12. The analytical raw data (QUAN report) were generated from each instrument by a
qualified analyst (the first data reviewer). The QUAN report was then reviewed by the
TOL (the second data reviewer) for all the identified analytes. The QUAN report was
then electronically transferred into a custom report and saved as a “crd” file. The *“crd”
file was then electronically parsed into an Excel spreadsheet template, pertinent data such
as sample extraction weight and quality assurance codes were added and saved as an
Excel file with an extension of “.xIs” by the first data reviewer. The TOL reviewed all
the Excel files before importing into the analytical database. If any anomalous results
were observed in the data, every effort was made to identify any problems in the sample
collection, sample preparation, and/or analysis, which could have contributed to the
anomaly. Data dictionaries and code sets for core analytical data, QA/QC data, and
ancillary data were developed for the analytical database. The completed Excel
spreadsheets were then electronically imported into the analytical database by the
database staff.

Database queries were developed to perform QA/QC checks. The QA/QC checks
performed for the Ohio analytical database include (1) sample ID checks, (2) missing
data checks, (3) duplication data checks, (4) out-of-range checks, (5) upper- and lower-
concentrations checks, and (6) calculation checks.
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Sample ID checks

The sample ID checks were performed to verify that all Sample IDs with reported data
were valid Sample IDs, i.e., they were logged in as received from the field. If invalid
sample 1Ds were detected, the database staff traced back to the original raw data,
including laboratory record books and GC/MS logbooks, to identify the transcription
error and to make the corrections accordingly. All corrections were documented in the
database importing logbook.

Missing data checks

The missing data checks were performed to verify that all Sample IDs received from the
field had a full set of analytical data reported. Samples that were received but that did not
have a complete set of analytical data and/or ancillary data, other than for a stated reason
in the electronic CoC data, were identified, and one of the following correction actions
was taken (as appropriate): analytical data was found and imported into the database, or
samples were located, processed, analyzed, reviewed, and the analytical data was
imported into the database. Samples that were lost or damaged during laboratory
processing were identified and imported into the QA Action table with an explanation
regarding their disqualification.

Duplicate data checks

Duplicate data checks were performed to verify that the same analytical data was not
imported into the database twice for a given sample. The database staff traced the sample
results back to the laboratory record books, the GC/MS sequence logs, and/or the QUAN
reports to confirm that duplicate data was the result of a double import, and not a QA/QC
re-analysis (e.g. duplicate sample or duplicate injection). Once the duplicate data was
identified as a double import, the set of results for the sample having the oldest sample
import date were eliminated from the analytical database. If the duplicate data was
identified as a QA/QC re-analysis, the proper QCC code was added to the QC_Code data
field, and the data for the first duplicate (only) remained in the Core_Analytical_Results
table, and the data for the first and second duplicates were reported in the

QA _QC _Results table.

Out of range checks

Out-of-range checks were performed to verify that all data for data fields limited to a
codeset did not violate that codeset. For data fields that were limited to a codeset of
values, queries were performed to identify data within those fields that did not belong to,
or “violated”, the codeset. Once identified, the database staff traced the sample results
back to the laboratory record books to identify the transcription error. The data in the
database was corrected, and that correction was documented.

Upper- and lower- concentration checks

Upper- and lower-level concentrations checks were performed on approximately 5% of
the results that were plus or minus three standard deviations from the mean. Database
queries were performed to identify those calculated results (Resultl and Result2) greater
than or less than three standard deviations from the domain mean. Five percent of these
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data were reviewed again by the data reviewer. The data reviewer checked the QUAN
report, all the parameters used for the results calculation, and the result calculation itself
to make sure that identification and quantification were performed correctly. If the data
reviewers detected any mis-identification and/or mis-quantification, corrections were
made accordingly. The TOL approved the corrected data and the database manager made
the changes in the database. All activities were documented in the laboratory record
books and database importing logbook.

Several additional checks were performed to:

(1) review the SRS and MSS recoveries data greater than 150% and less than
50%;

(2) review the %D data that are greater than 50%;

(3) add more flag codes to explain these QC data from items 1 and 2;

(4) review all nonzero method blanks and field method blanks; and

Calculation Checks

Calculation checks were performed in Excel spreadsheets for selected samples to verify
that the calculations performed on Excel spreadsheet agreed with the calculations
performed on the analytical database. Hand calculations, using a calculator, were
performed on select data to verify the calculated data agreed with the database calculated
data.

For those data requiring calculation of results, a random subset (approximately 5%) of the
raw data was calculated using an independent calculation source (Excel) for validation.

In addition, hand calculations were performed on random data for each sample matrix
using a calculator.
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Exhibit 1. CTEPP Study Activities Flow Chart

Pre-Data Field Data Post-Data
Collection Collection Collection
O Recruit/Train Participants, Q  Field Data Collection - EE?: Eﬁ ?r?? g!ﬁéggt?rgh%k
Present T-shirts, Pay $25, O Record Sample/Data Condition O Verify Sample Conditions
Remind Food Samples on Sample/Data Check Lists O Check Fieldeotebooks
Collection Q Put Samples in ZipLoc Bags Q  File Field Notebooks
O Label Sample Containers O Put Samples in Freezers 0 Ship Samples
O Compile Field Notebooks O Record problems/issues on a D tp Ent P
O Pack Van, Check items on Daily Check List oaress B
the check Tists O Leave Field Notebooks in the 0 Progress Reports
CTEPP Workroom @ QCReports
CTEPP Field : CTEPP Field
Support Team CTEPP Field Data Support
Collection Team (Receiving) Team
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Exhibit 2. CTEPP QA/QC Procedures for Preparing Data Forms and Database

Pre-Data Collection
Phase

Data Collection Phase

Post-Data Collection
Phase

—>

Developed and Tested Data Forms, CATI
Programs

Conducted Staff Training on Data Collection
SOPs

Conducted Participant Orientation/Training

Conducted CATI Monitoring
Conducted Staff Field Edit
Conducted Internal Field Audits
Conducted External Field Audits

Applied Chain of Custody Procedures
Receiving Team Conducted QC Checks
Developed and Tested Data Entry Programs
Conducted Double-Data Entry

Conducted Computer Program Checks for
Data Entry Errors

Correct Data Entry Errors

Prepare Final Master Database

Prepare and Verify Data Dictionary and
Document

Final Data Verification Checks




Exhibit 3. RDD CATI Tests Document

RDD CATI Tests
Carey Aselage
December 8, 1999

1. Add the following interviewer instructions to this question: May | speak to the
parent or guardian of the children in this household (OR NAME OF
RESPONDENT IF OBTAINED THE NAME FROM PREVIOUS CALL)?-fixed
EB 12/99

2. Skip pattern for answer #1 goes to Q3. However, this question is numbered as Q2 in CATI. |
combined question 2 and 3 into 1 question and called it Q2_3. Since it is really the same question
with a little different wording depending on whether the parent answered the phone or had to be
called to the phonel CWL - is that ok or do you want 2 separate questions? [CWL: Please
program as 2 separate questions] Fixed EB 12/99

| did the same thing with questions 4a & ¢ and 4 b & d. [CWL: Please follow the hard copy]. —
Fixed EB 12/99

** Add Contact Information in the first screen (Subject’s Name, Address, 1D#, Phone #.) or
create a Sub Form for this information and revise the instruction in Exit 4 accordingly. — cwl
Sub form created EB 12/99

3. According to the HC, answer #4 (Refused, No Information) should go to Exit #1. CATI does skip
to Exit #1, however, the skip also includes Exit #4. This makes sense, | just want to confirm since
the HC doesn’t mention Exit 4 in the skip pattern for response #4. Since Exit 1 didn’t have any
instructions in the hard copy, | added what | thought were reasonable instructions. CWL — Let me
know if this is ok as is, or if | need to make changes.

4. Exit #1 script contains the following information that doesn’t appear on HC: IF
CORRECT NUMBER: Thank you very much. Goodbye. PRESS CTL/S AND
CHOOSE NONRESPONSE. See above comments.

5. Currently, the only month an appointment can be set is December 1999. | set that
up for testing purposes. WL will need to look at the survey definition and let me
know what changes need to be made. EB 12/99
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Exhibit 4. CATI Interview Monitoring Form

Interview Monitoring Form | Date:
Study:
Time
Interviewer: Begin/End:
Monitor: Study Manager:
Total Number of Calls Monitored: Number of Contact-Calls:

[RECORD THE RESULTS OF MONITORING FOR EACH CONTACT-CALL]

1=YES
. i 2=NO
Subject ID#: 3=NA Comments:

1. Identify self and read introduction clearly

2. Record the dial result correctly

3. Record appropriate interviewer comments

4. Make appointment correctly

5. Read questions clearly and follow
instructions

6. Use appropriate probing when necessary

7. Record responses correctly

8. Record appropriate remarks when
necessary

9. Maintain neutrality and control of interview

10. Maintain a courteous, professional manner

11. Answer respondent=s questions
appropriately

12. Refrain from giving personal
remarks/opinions

Did the Supervisor discuss any problems with the interviewer? Yes ----- No
Questions # and Problems ldentified:




w. Collection Checklist

Exhibit 5. CTEPP Tracking System

_|glx)

[) [)
01-000
tem# [Sample { Data _?_a;neple Sample | = Collected By | Collected Date gznmdﬁtlii g:ﬁg E:;?gﬁti Seceived Peceived Date =
1 Indoor Air-#AD 1-Foom #1 |1AN IAMNT0546 JMcDonell 07/19/2000 Good Clyu 07/2042000
2 Indoor Air-#AD 2 - Foom #1 | 144 1AA10676 JMcDonell 07/19/2000 Good Clyu 07/2042000
» |3 Outdoor Air-#AD 3 OAN 0ANT079 p | McDonell 07 /2042000 Good Clyu 07/21/2000
1 Outdoor Air-#AD 4 OAL OAATIGY! JMcDonell 07 /2042000 Good Clyu 07/21/2000
5 Indoor Air-#AD & -Foom #2 | 1AN IAMNT0547 L Lantz 07 /2042000 Good Clyu 07/21/2000
[ Indoor Air-#AD B-Foom #2 | 144 1AA10678 L Lantz 07 /2042000 Good Clyu 07/21/2000
7 1 Solid Food container - Room |SFC SFC12050 T Branch 07/19/2000 Good CLyu 07202000
g 1 Liguid Food container - Rioom| LFC LFC12171 T Branch 07/19/2000 Good CLyu 07202000
9 1 'Water container per Center  |DRW  DRW1286: T Branch 07/19/2000 Good CLyu 07202000
10 1 Solid Food container Room | SFC SFC12051 C Dagnino 07/20/2000 Good CLyu 074212000
1 1 Liguid Food container Room |LFC LFC12172 C Dagnino 07/20/2000 Good CLyu 074212000
5 17 Hard-Flnnr Wine - 1 ner renter | FSW FF:WH?’P hd 5 Fxnlrin sAmnle = hd
Explain
Missing Collected By Feceived By Clear Record Clear Condition Frint Checklist
Collect Al Raceive Al Clear Al Ozl | Ak ConeliEn i

Conditions All




Exhibit 6. CTEPP Participant Data QC Check List

CTEPP ID: 09-004-1

Data Item Check Notes
1.Daily Checklists Complete
2. Form #1 Complete

3. Consent Forms (2)

Participation consent: Complete
Future consent: Complete

4. Receipts (2) $25 and $75
5. Air Log Complete
6. Premonitoring Complete
7. Postmonitoring Complete
8. Chemical Table Complete
9. Observation Survey Complete

10. Sketches

Complete (to be entered electronically)

11. Diary

Non-marked clothing items on page 8, (F1.4) on page 9, (F9) on page 16.

12.
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Exhibit 7. CTEPP Data Entry Program Test

DATA ENTRY TEST
SUZANNE BENNY
8/21/00
Form 4.

1. No place for cooperation/quality of interviewer — need this info?
Fixed 08/28/00 ER

2. A3 - asks for to identify room — include # only, or verbal description too?
Verbal description too. 08/31/00 ER

3. A3 & A7 - include instructions on how to advance from these (i.e., leave blank)?
Fixed 08/28/00 ER

4. Al2j & k- include instructions to leave blank if n/a, and not to put “2” for “No”
Fixed 08/28/00 ER

5. B17 -no place for “n/a” — this is the farm income question
Fixed 08/28/00 ER

6. C1 & C10-assume minutes = 0 if blank? Yes (added instructions on screen) 08/31/00
ER

7. C6 - no place for “none”
Fixed 08/28/00 ER

8. C26- no option for “never”
Fixed 08/28/00 ER
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Exhibit 8. CTEPP Double Data Entry Program

Initial Screen

- 10|

Please chooge a form below and then
choose which team.




Exhibit 9. CTEPP Double Data Entry Program

Data Entry Screen

lﬂ Blaise Data Entry - K:Projects\CATI\Ctepp‘\DataForm'Real’ Teama ' Formo=t:

Forms Answer MNavigate Options Help

DEeElEd X B0 & €
FORMD4|

CARPET INFORMATION

(A2) Is there any carpet (including area rugs) in your home?

® 1. Yes ™ 8. Don't Know

2 No " 9. Missing

7. Refused

A2 yes Adm I_B ﬂ
A3 BEDROOM A5 2R

Ady [& AB [7DA K

Adm [& A3 [BEDROOM

A5 [2ivm Ady [ &

AB [7Da v Adm [ &

43 [BEDROOM A5 [2rvR -
| ad | 3/26 [Modified by rules | Clean |MNavigate [FORMO4 | A




Exhibit 10. CTEPP Double Data Entry Program

Status Screen

w. Data Entry Forms

Form 1 for Team A

Forms
CTEFF D Completed Entered By Entered Date

Start Data Entry




Exhibit 11. CTEPP Double Data Entry Crosschecks

COMPARE Procedure

Comparison of TEAMA.FORMO04A with TEAMB.FORMO04A

(Method=EXACT)

Comparison Results for Observations

PID=010011:
Variable Base Value Compare
Al2ad 0 98.000000
May Note 2 WKS IN SPR
Oct_Note 2 WKS IN FAL
Alé6 8:00-8:30AM 8:00-8:30AM
PID=010031:
Variable Base Value Compare
A6 1 1/WEEK 1/ WEEK
A6_4 1/WEEK 1/ WEEK
A7 1 KITCHEN/DINI KITCHEN/ DIN
Al6 6:30AM/5PM 6:30 AM/ 5PM
PID=010041:
Variable Base Value Compare
A3 1 LIVING RM LIVING ROOM

Diff.
98.000000

[}

o\

Diff
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CTEPP OH QA/QC Report 02/17/2004

QA/QC Summary Report for CTEPP Ohio Data Collection

l. Introduction

The research study, “Children’s Total Exposure to Persistent Pesticides and Other Persistent
Organic Pollutants” (CTEPP), is a pilot-scale project involving about 260 children, which
investigates the possible exposures that young children may have to common contaminants in
their everyday surroundings. These contaminants include several pesticides, phenols,
polychlorinated biphenyls, and polycyclic aromatic hydrocarbons, some of which are suspected
of being endocrine disrupters. The targeted compounds are persistent in the indoor and
sometimes the outdoor environments, so that very low levels may exist in the children’s
surrounding microenvironments and provide a source of chronic, non-acute exposure. The
primary purposes of the research are to increase our understanding of children’s exposures to
persistent pollutants, to gain information on the various activities, environmental media, and
pollutant characteristics that may influence children’s exposures, and to generate further
questions and hypotheses for future research. This document provides a summary of the quality
assurance (QA) and quality control (QC) procedures conducted for the CTEPP project. In the
following sections, we describe the study activities and the QA/QC procedures. The relevant
standard operating procedures (SOPs) are listed in the Reference Section at the end of this
document.

I1. CTEPP Data Collection Activities

As illustrated in Exhibit 1 (CTEPP Study Activities Flow Chart), CTEPP data collection
activities are conducted in three phases: Pre-Data Collection, Field Data Collection, and Post-
Data Collection. To ensure data quality, standard operating procedures (SOPs) were developed
and project team members were trained according to the SOPs. All project activities were
conducted by trained project staff members, who were divided into the following project teams:
1) recruitment team (including RDD and field teams), 2) field support team, and 3) field data
collection team.

The recruitment team was responsible for recruiting daycare and RDD home participants. It was
supported by a team of telephone interviewers and some field staff members. During the pre-
data collection phase, the following key activities were conducted by the recruitment team and
field support team.

e Recruit/Train Participants, Present T-shirts, Pay $25, Remind Food Samples
Collection

e Label Sample Containers

e Compile Field Notebooks

e Pack Van, Check items on the check lists

The field support team conducted QA/QC checks before and after the preparation of all field
supplies, sample containers, and data forms. They ensured that all the materials needed for the
field data collection activities were complete and accurate.
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After the field support team completed the preparation work, the field data collection team did a
final check on all needed field supplies, sample containers, and data forms for the scheduled
sampling appointments. After loading the van and completing the final checks, the field data
collection team drove to the sampling site for the scheduled sampling appointment with the study
subject. The following key activities were conducted by the field data collection team during the
field data collection phase.

Field Data Collection Activities

Record Sample/Data Condition on Sample/Data Check Lists
Put Samples in ZipLoc Bags

Put Samples in Freezers

Record problems/issues on Daily Check List

Leave Field Notebooks in the CTEPP Workroom

Once the field data collection team returned to the Battelle office, the field support team received
the field samples and data from the field data collection team. The following key activities were
conducted by the field support team during the post-data collection phase.

Update Sample/Data Check Lists in the CTEPP Tracking System (TS)
Verify Sample Conditions

Check Field Notebooks (data forms)

File Field Notebooks in the participant folders

Ship Samples

Conduct Data Entry

Update Progress Reports

Update QC Check List

In the following Sections, we describe specific QA/QC procedures relevant to the CTEPP data
forms and database preparation.

I11.  CTEPP QA/QC Procedures for Preparing the Questionnaire Data Forms and
Questionnaire Database

Battelle is always committed to the production of highest quality data. A key to accomplish this
objective is to implement standardized QA/QC procedures. QA/QC is a continuous process. As
illustrated in Exhibit 2 (CTEPP QA/QC Procedures for Preparing Data Forms and Database),
Battelle implemented a comprehensive QA/QC plan to ensure data quality in all phases of the
CTEPP project, from pre-data collection to post-data collection phase.

A. Pre-Data Collection Phase:

Developed and Tested Data Forms, CATI Programs
During the pre-data collection phase, the following data forms were developed.
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e Recruitment Survey (Form #1)

e House/Building Characteristics Observation Survey - Home (Form #2)
e House/Building Characteristics Observation Survey - Child Daycare Center (Form
#3)

Pre-Monitoring Questionnaire - Parent (Form #4)

Pre-Monitoring Questionnaire - Child Daycare Center (Form #5)
Post-Monitoring Questionnaire - Parent (Form #6)

Post-Monitoring Questionnaire - Child Daycare Center (Form #7)

Child Activity Diary/Parent - Children Don’t Attend Daycare (Form #8)
Child Activity Diary/Parent - Children Attend Daycare (Form #9)

Child Activity Diary - Daycare Teacher (Form #10)

All the data forms were tested by trained project staff for consistency and accuracy. In addition,
mock interviews and field data collection simulations were conducted to evaluate the
effectiveness of the data forms. The data forms were finally reviewed and approved by IRB and
OMB. Form #1 (Recruitment Survey) was modified into computer-assisted telephone
interviewing programs (CAT]I) for recruiting the RDD participants (children who did not attend
daycares). The CATI programs automatically performed QC checks during data entry, which
included range checks, consistency checks, and skip pattern checks. Before the CATI programs
were approved for actual RDD recruitment and data collection, it also went through rigid QA/QC
checks for programming errors. Exhibit 3 provides an example of the QA/QC test document.

Conducted Staff Training on Data Collection SOPs

To ensure the consistency and high quality of data collection, a comprehensive training plan was
implemented. The recruitment team members received training in the implementation of the
recruitment SOPs before subject recruitment activities began. Standardized scripts and materials
(e.g., CATI system and Interviewer’s Manual) were developed. The Interviewer’s Manual
provided information on the background and aims of this study, the standard interviewing
procedures, confidentiality requirements, and question-by-question specifications for the
recruitment survey. Interviewers must be certified for the study before they can initiate any
contact with the study subjects. In order to be certified as a CATI interviewer for the study, an
interviewer must pass the following two tests:

1. CATI Operation Test: The interviewer must demonstrate that he/she is familiar
with the CATI instrument and the computer-working
environment.

2. CATI Interview Test: The interviewer must conduct at least two mock CATI
interviews and receive a satisfactory evaluation from the
CATI supervisor.

Training for the field data collection team members included a five-day (40-hour) training
session and additional self-practice time was provided to the field staff. The following is a brief
summary of the training topics.
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Day 1: Training covered study background, recruitment SOPs, confidentiality
issues, informed consent procedures, and the interviewing protocol.

Day 2: The field staff members were trained to administer all the data collection
forms.
Day 3: The training included field sampling procedures, i.e., the use of field

notebooks and the collection of air, food, urine, dermal hand wipes, hard
floor wipes, food preparation surface wipes, the polyurethane foam (PUF)
roller for dislodgeable residues, indoor floor dust, and soil samples.
Internal field audits and QC procedures were also discussed.

Days 4/5: A mock field sampling exercise (with 2 volunteers) was conducted during
the last two days of training. The field team visited the volunteer’s home
and conduct actual field sampling activities. The field staff members were
also certified during these two days (i.e., they were required to pass the
tests set for the field sampling procedures).

Day 5: Training in packing and shipping procedures was given on the final day.
The training ended with a final review of all SOPs.

Before field data collection began, the field support team members also went through training for
data form tracking and processing procedures, coding procedures, and quality control
procedures.

Conducted Participant Orientation/Training

Due to the unique features of the CTEPP study, some key information and samples were
collected by the study participants themselves. Keeping the participants involved and well
informed was critical to the success of the study. All participants (i.e., parents and daycare staff)
were trained (i.e., received project orientation) prior to the scheduled sampling appointment
(normally one week before the actual sampling). During the orientation/training, our project
staff went through the SOPs for collecting samples of food, urine, and dermal hand wipes and
recording the Child Activity Diary with the participants.

B. Data Collection Phase:

Conducted CATI Monitoring

As a standard procedure to ensure data quality, Battelle routinely verifies data collection
activities. For monitoring CATI interviews (Form #1 RDD), Battelle employed sophisticated
computer software (i.e., PROXY) and a telephone monitoring system to validate CATI interview
data. With the monitoring system, the CATI supervisor could actually “watch” and “listen” to an
interview in progress. A standardized monitoring procedure was developed and used for CATI
monitoring. The supervisor randomly selected an interview for monitoring. The monitoring
system transferred the interviewer’s computer screen and telephone conversation in real time to
the supervisor’s workstation. The interviewer being monitored or the study respondent could not
notice any difference while the monitoring was in progress. To ensure the participant’s right, a
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statement that the interview might be monitored by a project supervisor for quality assurance was
read to the respondent before the interview began. The monitoring results were recorded in a
CATI Interview Monitoring Form (See Exhibit 4).

Conducted Staff Field Edit

All field data collection team members were trained to conduct field edit for all completed data
forms. During data collection, the field staff conducted field edits to identify missing data items
or questionable information at the sampling site. Any identified issues or problems were
resolved at the sampling site before the field data collection team returned to Battelle whenever
the field conditions allowed. A Daily Activity Check List was developed to assist the field staff
in conducting data collection activities and field edit. The field edits ensured that any data
collection issues or problems were resolved early at the sampling site with the study participant.

Conducted Internal Field Audits

According to CTEPP SOP 2.25, Battelle conducted periodic internal field audits to ensure high
quality of data collection. The internal field audits were conducted by the Field Team Leader
and/or designated field auditors. The field data collection team was not notified of the field audit
visit. The field audit schedule was randomly selected by the field auditor/Field Team Leader.
During a field audit visit, the field auditor observed all field sampling activities according to the
SOPs. The field auditor recorded any findings or observations about the field staff’s work that
was not consistent with the SOPs. Before the end of each field audit visit, the field auditor
discussed the findings or observations with the field staff. A field audit report was prepared by
the field auditor after each field audit to document the field audit visit.

Conducted External Field Audits

In addition to Battelle internal field audits, some external field audits were conducted by an EPA
auditor and project officer. On September 12 and 13, 2000, EPA audited the North Carolina data
collection teams. On June 5, 2001, an EPA project officer conducted a field observation visit
with the Ohio data collection teams. There were no findings in all the external field audits and
observation visits.

C. Post-Data Collection Phase:

Applied Chain of Custody Procedures

In order to protect the study samples and data forms, a standardized chain-of-custody procedure
was developed and implemented for the CTEPP study (See SOP 2.26). In addition, Battelle
developed a sophisticated CTEPP Tracking System to monitor the status of data collection. As
soon as the field team returned to the office, the field support (receiving) team checked the
samples/data condition and updated the data collection status in the CTEPP Tracking System
(See Exhibit 5). The following information was recorded for each study participant.

Sample/Data Description

Sample Type

Sample ID#

Staff’s Name Who Collected the Sample/Data
Date of Collection
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Sample Condition

Number of Floor Dust Sampling Areas

Sample Explanation (if Sample Condition = Explain)

Staff’s Name Who Received the Sample/Data from the Field Team
Date Received Sample/Data

Time Received Sample/Data

If the samples/data need to be shipped to another location, the CTEPP Tracking System
automatically generates a Chain-of-Custody record for the staff to sign.

Receiving Team Conducted QC Checks

After checking and storing the environmental and biological samples, the receiving team
conducted QC checks on all the participant’s data forms and study materials. A CTEPP
Participant Data QC Check List was developed to track the QC status of each data item (See
Exhibit 6). The staff carefully reviewed each data form for missing or questionable data items.
After the staff completed the QC review, she/he put her/his initial and date of review on the back
of the data form. Any pending issues (e.g., missing materials or information) identified through
the QC review were recorded in the Check Notes of the CTEPP Participant Data QC Check List.
The field support staff resolved each pending issue by checking with the field data collection
staff or contacting the participant.

Developed and Tested Data Entry Programs

After the data forms went through the QC checks and received a “complete” status, the forms
were ready for data entry. The Battelle programming team developed a double data entry
program to allow two separate data entry teams to conduct data entry. The data entry program
was designed to perform additional QC checks during data entry, which included range checks,
consistency checks, and skip pattern checks. Before the data entry program was used for actual
data entry, it was fully tested by trained project staff. An example of the testing document is
illustrated in Exhibit 7 (CTEPP Data Entry Program Test). Examples of data entry program
screens are illustrated in Exhibits 8, 9, and 10.

Conducted Double-Data Entry

All data forms were entered twice and verified, using the CTEPP Double Data Entry Program.
Two data entry teams (Teams A and B) performed the data entry work and entered the data into
two separate databases. All the data entry team members were trained before they were allowed
to conduct data entry work. Each data form was entered twice by 2 different people. As a
standard procedure for entering the open text fields, the data entry teams were instructed to enter
participant’s responses verbatim. [Note: Some of the participant reported information contained
typos or spelling errors. Per EPA’s instructions (2/7/02 conference call), we have corrected
those spelling errors.]

Conducted Computer Program Checks for Data Entry Errors

A computer verification program was developed for checking the accuracy of the entered data
and every record in the two databases was crosschecked. An example of the crosschecks
computer program is illustrated in Exhibit 11 (CTEPP Double Keying Crosschecks &
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Corrections). The crosscheck computer program identified any discrepancies between the two
databases and the results were displayed on screen.

Corrected Data Entry Errors

For each data item detected by the computer program, the data entry staff verified the
information with the original participant data form and made corrections as needed. The
crosscheck computer program made it easy for the staff to identify data entry problems and to
verify the information. This program also kept a log of all changes made, including original and
new data, date/time of data changed, and name of the staff that made the changes.

Prepared Final Master Database

A final master database for each data form was prepared after all QC checks were completed and
data entry discrepancies were corrected. Backup data files were also created to protect the
CTEPP data. All CTEPP data files and document are protected by password. Only authorized
project staff members have access to the restricted project folders.

Prepared and Verified Data Dictionary and Document

After the completion of master database preparation, the programming team prepared the
updated data dictionary for each data form database. The project staff verified the data
dictionaries by comparing the hard copy manuals, the electronic files, and the database
structures.

Final Data Verification Checks

After completing all the tasks described in the earlier sections, the project staff conducted final
QA/QC checks by reviewing data frequency reports and verifying (about 10%) randomly
selected participant files. Data items in the database were checked against the data
documentation manual (i.e., data variables in the data dictionary) and the actual participant data
in the original data form. The results of the random checks showed 100% accuracy. The data in
the original participant data form were correctly recorded in the CTEPP database, and the data
variables were accurately documented in the data dictionary. Before Battelle delivered the
database to EPA, the data variables containing personal identifiers (i.e., names, street address,
GPS, etc.) were removed from the database or the information was modified to ensure participant
confidentiality. The results of the final data verification checks are shown in Table 1. A list of
data variables removed or modified for ensuring participant confidentiality is included in Table
2.
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Exhibit 1. CTEPP Study Activities Flow Chart

Pre-Data Field Data Post-Data
Collection Collection Collection
O Recruit/Train Participants, O Field Data Collection .. - EE?: :?1 fr?em CF:)‘Il?I/EIDDgt?rgheCk
Present T-shirts, Pay $25, 0 Record Sample/Data Condition O Verify Sample Conditions
Remind Food Samples on Sample/Dgta (_Zheck Lists O Check Field Notebooks
Collection Q  Put Samples In ZipLoc Bags O File Field Notebooks
Q Label Sample Containers Q  PutSamples in Fr_eezers Q Ship Samples
O Compile Field Notebooks = Re(_:ord prob Ier_ns/lssues on Q Data Entry
O Pack Van, Check items on Daily Check List . O Progress Reports
the check lists O Leave Field Notebooks in the a  QC Reports
CTEPP Workroom P
CTEPP Field / CTEPP Field
Support Team CTEPP F|e|d Data Support
Collection Team (Receiving) Team
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Exhibit 2. CTEPP QA/QC Procedures for Preparing Data Forms and Database

Pre-Data Collection
Phase

Developed and Tested Data Forms, CATI
Programs

Conducted Staff Training on Data Collection
SOPs

Conducted Participant Orientation/Training

Data Collection Phase

Conducted CATI Monitoring
Conducted Staff Field Edit
Conducted Internal Field Audits
Conducted External Field Audits

Post-Data Collection
Phase

Applied Chain of Custody Procedures
Receiving Team Conducted QC Checks
Developed and Tested Data Entry Programs
Conducted Double-Data Entry

Conducted Computer Program Checks for
Data Entry Errors

Corrected Data Entry Errors

Prepared Final Master Database

Prepared and Verified Data Dictionary and
Document

Final Data Verification Checks
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Exhibit 3. RDD CATI Tests Document

RDD CATI Tests
Carey Aselage
December 8, 1999

1. Add the following interviewer instructions to this question: May | speak to the parent or guardian
of the children in this household (OR NAME OF RESPONDENT IF OBTAINED THE NAME
FROM PREVIOUS CALL)?-fixed EB 12/99

2. Skip pattern for answer #1 goes to Q3. However, this question is numbered as Q2 in CATI. |
combined question 2 and 3 into 1 question and called it Q2_3. Since it is really the same question
with a little different wording depending on whether the parent answered the phone or had to be
called to the phone. CWL - is that ok or do you want 2 separate questions? [CWL: Please
program as 2 separate questions] Fixed EB 12/99

I did the same thing with questions 4a & c and 4 b & d. [CWL: Please follow
the hard copy]. —Fixed EB 12/99

** Add Contact Information in the first screen (Subject’s Name, Address,
ID#, Phone #.) or create a Sub Form for this information and revise the
instruction in Exit 4 accordingly. — cwl Sub form created EB 12/99

3. According to the HC, answer #4 (Refused, No Information) should go to Exit #1. CATI does skip
to Exit #1, however, the skip also includes Exit #4. This makes sense, | just want to confirm since
the HC doesn’t mention EXit 4 in the skip pattern for response #4. Since Exit 1 didn’t have any
instructions in the hard copy, | added what | thought were reasonable instructions. CWL — Let me
know if this is ok as is, or if | need to make changes.

4. Exit #1 script contains the following information that doesn’t appear on HC: IF CORRECT
NUMBER: Thank you very much. Goodbye. PRESS CTL/S AND CHOOSE NONRESPONSE.
See above comments.

5. Currently, the only month an appointment can be set is December 1999. | set that up for testing
purposes. CWL will need to look at the survey definition and let me know what changes need to be
made. EB 12/99

10
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Exhibit 4. CATI Interview Monitoring Form

Interview Monitoring Form | Date:

Study:

Interviewer: Time Begin/End:
Monitor: Study Manager:

Total Number of Calls Monitored:
[RECORD THE RESULTS OF MONITORING FOR EACH CONTACT-CALL]

Number of Contact-Calls:

1=YES
. ] 2=NO

Subject 1D#: 3=NA Comments:

1. Identify self and read introduction clearly

2.

Record the dial result correctly

. Record appropriate interviewer comments

. Make appointment correctly

. Read questions clearly and follow instructions

. Use appropriate probing when necessary

. Record responses correctly

8.

Record appropriate remarks when necessary

9.

Maintain neutrality and control of interview

10. Maintain a courteous, professional manner

11. Answer respondent’s questions appropriately

12. Refrain from giving personal remarks/opinions

Did the Supervisor discuss any problems with the interviewer? Yes ----- No
Questions # and Problems Identified:

11
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w. Collection Checklist

Exhibit 5. CTEPP Tracking System

_|glx)

[) [)
01-000
tem# [Sample { Data _?_a;neple Sample | = Collected By | Collected Date gznmdﬁtlii g:ﬁg E:;?gﬁti Seceived Peceived Date =
1 Indoor Air-#AD 1-Foom #1 |1AN IAMNT0546 JMcDonell 07/19/2000 Good Clyu 07/2042000
2 Indoor Air-#AD 2 - Foom #1 | 144 1AA10676 JMcDonell 07/19/2000 Good Clyu 07/2042000
» |3 Outdoor Air-#AD 3 OAN 0ANT079 p | McDonell 07 /2042000 Good Clyu 07/21/2000
1 Outdoor Air-#AD 4 OAL OAATIGY! JMcDonell 07 /2042000 Good Clyu 07/21/2000
5 Indoor Air-#AD & -Foom #2 | 1AN IAMNT0547 L Lantz 07 /2042000 Good Clyu 07/21/2000
[ Indoor Air-#AD B-Foom #2 | 144 1AA10678 L Lantz 07 /2042000 Good Clyu 07/21/2000
7 1 Solid Food container - Room |SFC SFC12050 T Branch 07/19/2000 Good CLyu 07202000
g 1 Liguid Food container - Rioom| LFC LFC12171 T Branch 07/19/2000 Good CLyu 07202000
9 1 'Water container per Center  |DRW  DRW1286: T Branch 07/19/2000 Good CLyu 07202000
10 1 Solid Food container Room | SFC SFC12051 C Dagnino 07/20/2000 Good CLyu 074212000
1 1 Liguid Food container Room |LFC LFC12172 C Dagnino 07/20/2000 Good CLyu 074212000
5 17 Hard-Flnnr Wine - 1 ner renter | FSW FF:WH?’P hd 5 Fxnlrin sAmnle =
Explain
Missing Collected By Feceived By Clear Record Clear Condition Frint Checklist
Collect Al Raceive Al Clear Al oo e Cendilante

12
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Exhibit 6. CTEPP Participant Data QC Check List

CTEPP ID: 09-004-1

Data Item Check Notes
1.Daily Checklists Complete
2. Form #1 Complete

3. Consent Forms (2)

Participation consent: Complete
Future consent: Complete

4. Receipts (2) $25 and $75
5. Air Log Complete
6. Premonitoring Complete
7. Postmonitoring Complete
8. Chemical Table Complete
9. Observation Survey | Complete

10. Sketches

Complete (to be entered electronically)

11. Diary

Non-marked clothing items on page 8, (F1.4) on page 9, (F9)
on page 16.

12.

13
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Exhibit 7. CTEPP Data Entry Program Test

DATA ENTRY TEST
SUZANNE BENNY
8/21/00
Form 4.

1. No place for cooperation/quality of interviewer — need this info?
Fixed 08/28/00 ER

2. A3 -asks for to identify room — include # only, or verbal description too?
Verbal description too. 08/31/00 ER

3. A3 & A7 - include instructions on how to advance from these (i.e., leave blank)?
Fixed 08/28/00 ER

4. Al2j & k- include instructions to leave blank if n/a, and not to put “2” for “No”
Fixed 08/28/00 ER

5. B17 -no place for “n/a” — this is the farm income question
Fixed 08/28/00 ER

6. C1 & C10-assume minutes = 0 if blank? Yes (added instructions on screen) 08/31/00
ER

7. C6 - no place for “none”
Fixed 08/28/00 ER

8. C26- no option for “never
Fixed 08/28/00 ER

14
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Exhibit 8. CTEPP Double Data Entry Program

Initial Screen

-10|x]

Please choose a form below and then
chooge which team.

Cancel

15
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Exhibit 9. CTEPP Double Data Entry Program

Data Entry Screen

lﬂ Blaise Data Entry - K:'Projects‘\CATI " Ctepp'DataForm*Real", Teama " Form

Forms Answer Mavigate Options Help

DEeElBEd X B0 & €
FORMD4|

CARPET INFORMATION

(A2) Is there any carpet (including area rugs) in your home?

® 1. Yes 8. Don't Know

"2 No 9. Missing

" 7. Refused

A2 ves Adrm I_E ﬂ
A3 EEDROOM A5 2R

Ady [ & AB [0

Adm [ & Al [BEDROOM

A5 [ervR Ady [ &

AB [z Adm [ &

A3 [BEDROOM A5 [ervR ~
| old | 3/26 [Modifiedbyrules | Clean | MNavigate [FORMO4 | 4

16
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Exhibit 10. CTEPP Double Data Entry Program

Status Screen

wm. Data Entry Forms

Form 1 for Team A

Total Records

Stan Data Entry

17
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Exhibit 11. CTEPP Double Keying Crosschecks & Corrections

@ DOUBLE KEY SOFTWARE
T ables: I Faorm 03 I Friday, September 0B, 2002 1213 PM

. Total Records: 32
— Functions

Errors |dentified

Rows Fields -

RidwID Field Mame Statws
440003 Caal X

450003
Uze Walue In &
450003
UzeValue In B
b [510003 H
Capitalize
520003
Save
520003
History
560003

E xit
KN
NOT ABLE TOOBTAIN ALL INFO

|dentify Ermars

Lock | Eree

Edit

Flrl R

>

NOT ABLE TOOBTAIM ALL INFO

5@5tart||] &E D >>|J Gyksiprojects,.. | (st bt - .. | [b3]Baise | "Soousteker...| B epET 2= G 12:13PM
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Table 1. Final Data Verification Checks for OH Database

PID

Data Forms Checked

QA/QC Checks Status

Results

41-001-1

2,4,6,9, Air Data Log

Complete Checks: Checked all
variables of each data form

No problem

46-002-1

1,2,4,6,9, Air Data Log

Complete Checks: Checked all
variables of each data form

No problem

52-004-1

2,4,6,9, Air Data Log

Complete Checks: Checked all
variables of each data form

No problem

61-004-1

2,4,6,9, Air Data Log

Partial Checks: Checked some
randomly selected variables of
each data form

No problem

64-003-1

2,4,6,9, Air Data Log

Partial Checks: Checked some
randomly selected variables of
each data form

No problem

70-001-1

2,4,6,9, Air Data Log

Partial Checks: Checked some
randomly selected variables of
each data form

No problem

98-008-1

2,4,6, 8, Air Data Log

Complete Checks: Checked all
variables of each data form

No problem

98-026-1

2,4,6, 8, Air Data Log

Complete Checks: Checked all
variables of each data form

No problem

98-053-1

2,4, 6,8, Air Data Log

Partial Checks: Checked some
randomly selected variables of
each data form

No problem

98-069-1

2,4, 6,8, Air Data Log

Partial Checks: Checked some
randomly selected variables of
each data form

No problem

98-115-1

2,4, 6,8, Air Data Log

Partial Checks: Checked some
randomly selected variables of
each data form

No problem

51-000-3

3,5, 7,10, Air Data Log

Partial Checks: Checked some
randomly selected variables of
each data form

No problem

66-000-3

3,5, 7,10, Air Data Log

Partial Checks: Checked some
randomly selected variables of
each data form

No problem

19
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Table 2. Potential Participant Identifying Information

Form # |Field Name Remarks Action
C3al May contain street names Revised as needed
C3bl May contain street names Revised as needed
C3cl May contain street names Revised as needed
C8latdeg GPS reading Removed
C8latms GPS reading Removed
C8dirl GPS reading Removed
C8londeg GPS reading Removed
C8lonms GPS reading Removed
C8dir2 GPS reading Removed
C3al May contain street names Revised as needed
C3bl May contain street names Revised as needed
C3cl May contain street names Revised as needed
C8latdeg GPS reading Removed
C8latms GPS reading Removed
C8dirl GPS reading Removed
C8londeg GPS reading Removed
C8lonms GPS reading Removed
C8dir2 GPS reading Removed
Name Contact name for who knows the age of the house |Removed
Phone Phone number for who knows the age of the house |Removed

Jan_Note - Dec_Note

May contain names

Revised as needed

gl |[AP|WWWWIWIWIW[W[IWIN[NINDINININININ N

Aldspec May contain street names Revised as needed
B1_1(-10) People's names Revised as needed
B6 Employer's name, check all Revised as needed
B7 May be too specialized, check all Revised as needed
B8 May be too specialized, check all Revised as needed
B9spec Person's name Revised as needed
B10 Employer's name, check all Revised as needed
B11 May be too specialized, check all Revised as needed
B12 May be too specialized, check all Revised as needed
B13spec Person's name Revised as needed
B14 Employer's name Revised as needed
B15 May be too specialized, check all Revised as needed
B16 May be too specialized, check all Revised as needed
B29 Person's name Revised as needed
B31 Person's name Revised as needed
B33 Person's name Revised as needed
C32m and C32d Child's DOB - Day and Month (kept Year) Removed
C33m and C33d Adult's DOB - Day and Month (kept Year) Removed
Name contact name for age of the house Removed
Phone Phone number for age of the house Removed
Change all Classrooms names to either C1
5 A4 1t0 A4 5 (classroom 1) or C2 (classroom 2). Revised as needed
5 Al4spec May contain street names Revised as needed
5 Al6 May contain street names Revised as needed
Change all Classrooms names to either C1
5 B15_1to B15 4 (classroom 1) or C2 (classroom 2). Revised as needed

20
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Table 2. Potential Participant Identifying Information

Form# |Field Name Remarks Action

5 B21Nm_ato B2INm_j Name of commercial contractor (a to j) Removed

5 B21TL_ato B21TL_j Phone number of commercial contractor (atoj) |Removed

6 Q1Awh to Q1Zwh May contain names Revised as needed

6 Q1Aho to Q1Zho May contain names Revised as needed

6 Q2INm_ato Q21Nm_ k Commercial Contractor name Removed

6 Q21TL _ato Q21TL _k Commercial Contractor Phone number Removed

6 Q22 _ato Q22 k Could contain names Revised as needed

6 Q24Lc_ato Q24Lc_k Could contain hames Revised as needed

7 Q1AB to Q1ZB Could contain names Revised as needed

7 Q1AC to Q1ZC Could contain names Revised as needed

7 comment Could contain names Revised as needed
Could contain recognizable locations or names of

8 Q4Wher_1to Q4Wher 5  |people Revised as needed
Could contain recognizable locations or names of

8 Q5 1t0Q5 5 people Revised as needed
Could contain recognizable locations or names of

8 Q6 1t0Q6 5 people Revised as needed

8 ACTdSp_1to ACTdSp_5 |May contain names or locations Revised as needed

8 ACTIiSp _1to ACTiSp 5 [May contain names or locations Revised as needed
Could contain recognizable locations or names of

9 Q4Wher_1 to Q4Wher_4  |people Revised as needed
Could contain recognizable locations or names of

9 Q5 1to Q5 4 people Revised as needed
Could contain recognizable locations or names of

9 Q6_1t0Q6_4 people Revised as needed

9 ACTdSp_1to ACTdSp_4 |May contain names or locations Revised as needed

9 ACTIiSp_1to ACTiSp_4 |May contain names or locations Revised as needed
Could contain recognizable locations or names of

10 Q4Wher_1 to Q4Wher_3  |people Revised as needed
Could contain recognizable locations or names of

10 Q6Spc_1to Q6Spc_3 people Revised as needed
Could contain recognizable locations or names of

10 Q7Spc_1to Q7Spc_3 people Revised as needed

10 ACTdSp_1to ACTdSp_3 |May contain names or locations Revised as needed

10 ACTIiSp_1to ACTiSp_3  |May contain names or locations Revised as needed
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IV. CTEPP QA/QC Procedures for the Analytical Database

Analytical data were electronically imported into the database according to CTEPP SOP
4.12. The analytical raw data (QUAN report) were generated from each instrument by a
qualified analyst (the first data reviewer). The QUAN report was then reviewed by the
TOL (the second data reviewer) for all the identified analytes. The QUAN report was
then electronically transferred into a custom report and saved as a “crd” file. The “crd”
file was then electronically parsed into an Excel spreadsheet template, pertinent data such
as sample extraction weight and quality assurance codes were added and saved as an
Excel file with an extension of “.xIs” by the first data reviewer. The TOL reviewed all
the Excel files before importing into the analytical database. If any anomalous results
were observed in the data, every effort was made to identify any problems in the sample
collection, sample preparation, and/or analysis, which could have contributed to the
anomaly. Data dictionaries and code sets for core analytical data, QA/QC data, and
ancillary data were developed for the analytical database. The completed Excel
spreadsheets were then electronically imported into the analytical database by the
database staff.

Database queries were developed to perform QA/QC checks. The QA/QC checks
performed for the Ohio analytical database include (1) sample ID checks, (2) missing
data checks, (3) duplication data checks, (4) out-of-range checks, (5) upper- and lower-
concentrations checks, and (6) calculation checks.

Sample ID checks

The sample ID checks were performed to verify that all Sample IDs with reported data
were valid Sample IDs, i.e., they were logged in as received from the field. If invalid
sample 1Ds were detected, the database staff traced back to the original raw data,
including laboratory record books and GC/MS logbooks, to identify the transcription
error and to make the corrections accordingly. All corrections were documented in the
database importing logbook.

Missing data checks

The missing data checks were performed to verify that all Sample IDs received from the
field had a full set of analytical data reported. Samples that were received but that did not
have a complete set of analytical data and/or ancillary data, other than for a stated reason
in the electronic CoC data, were identified, and one of the following correction actions
was taken (as appropriate): analytical data was found and imported into the database, or
samples were located, processed, analyzed, reviewed, and the analytical data was
imported into the database. Samples that were lost or damaged during laboratory
processing were identified and imported into the QA Action table with an explanation
regarding their disqualification.

Table 3 presents a summary of the number of samples collected and the number of
samples with data reported.
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Table 3. Summary of Ohio Sample Collection and Analysis

Field Samples
Collected ® Field Samples
Sample Code ® Sample Description # Real (#QA) Reported °

DAA Dermal Wipe at Home Adult #3 and #4 69 69
DAH Dermal Wipe Day care Adult at Home 58 58
DAN Dermal Wipe at Home Adult #1 and #2 69 69
DCA Dermal Wipe at Home Child #3 and #4 69 (14) 83
DCD Dermal Wipe Day care Child at Day care 58 58
DCH Dermal Wipe Day care Child at Home 59 59
DCN Dermal Wipe at Home Child #1 and #2 69 (14) 83
DRW Drinking Water 143 (14) 157
FPW Food Preparation Surface Wipe 16 16
FSW Floor Surface Wipe 38 38
1AA Indoor Air Acid 149 (1) 150
IAN Indoor Air Neutral 149 (1) 150
IFD Indoor Floor Dust 143 (14) 157
LFA Liquid Food Adult 122c 122
LFC Liquid Food Child 170° 170
OAA Outdoor Air Acid 143 (13) 155¢
OAN Outdoor Air Neutral 143 (13) 156
PUF PUF Roller Surface Dislodgeables 16 (2) 18
SFA Solid Food Adult 127 127
SFC Solid Food Child 156 (14) 170
SOL Soil 143 143
URA Urine Adult 1,096 194°
URC Urine Child 1,272 266°

2 Sample code shown is the prefix, or first three letters of the Sample Identification Code.

® Samples collected include all the number of real field samples followed by the number of field blanks in
parenthesis. Samples collected and samples reported do not include samples generated and analyzed as
laboratory QC samples.

¢ Five households returned empty liquid food containers and indicated that they drank water only. These

samples were disqualified and were not included in the sample count.

d sample OAA19745 was lost during the laboratory extraction.

¢ The number of urine samples reported is the number of both composited and non-composited samples.

Duplicate data checks

Duplicate data checks were performed to verify that the same analytical data was not
imported into the database twice for a given sample. The database staff traced the sample
results back to the laboratory record books, the GC/MS sequence logs, and/or the QUAN
reports to confirm that duplicate data was the result of a double import, and not a QA/QC
re-analysis (e.g. duplicate sample or duplicate injection). Once the duplicate data was
identified as a double import, the set of results for the sample having the oldest sample
import date were eliminated from the analytical database. If the duplicate data was
identified as a QA/QC re-analysis, the proper QCC code was added to the QC_Code data
field, and the data for the first duplicate (only) remained in the Core_Analytical _Results
table, and the data for the first and second duplicates were reported in the

QA _QC Results table.

Out of range checks
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Out-of-range checks were performed to verify that all data for data fields limited to a
codeset did not violate that codeset. For data fields that were limited to a codeset of
values, queries were performed to identify data within those fields that did not belong to,
or “violated”, the codeset. Once identified, the database staff traced the sample results
back to the laboratory record books to identify the transcription error. The data in the
database was corrected, and that correction was documented.

Upper- and lower- concentration checks

Upper- and lower-level concentrations checks were performed on approximately 5% of
the results that were plus or minus three standard deviations from the mean. Database
queries were performed to identify those calculated results (Resultl and Result2) greater
than or less than three standard deviations from the domain mean. Five percent of these
data were reviewed again by the data reviewer. The data reviewer checked the QUAN
report, all the parameters used for the results calculation, and the result calculation itself
to make sure that identification and quantification were performed correctly. If the data
reviewers detected any mis-identification and/or mis-quantification, corrections were
made accordingly. The TOL approved the corrected data and the database manager made
the changes in the database. All activities were documented in the laboratory record
books and database importing logbook.

Several additional checks were performed to:

(1) review the SRS and MSS recoveries data greater than 150% and less than
50%;

(2) review the %D data that are greater than 50%;

(3) add more flag codes to explain these QC data from items 1 and 2;

(4) review all nonzero method blanks and field method blanks; and

Calculation Checks

Calculation checks were performed in Excel spreadsheets for selected samples to verify
that the calculations performed on Excel spreadsheet agreed with the calculations
performed on the analytical database. Hand calculations, using a calculator, were
performed on select data to verify the calculated data agreed with the database calculated
data.

For those data requiring calculation of results, a random subset (approximately 5%) of the
raw data was calculated using an independent calculation source (Excel) for validation.

In addition, hand calculations were performed on random data for each sample matrix
using a calculator.
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EPA SAS Program for QA/QC

*kk AD ***;

proc sort data=new.ga_gc_results(where=(QC_Code ='AD1' & QC_Result>.30)) out=ad1;
by matrix report_c;

run;,

*AhhkhkAhkhkhkkhkhkhkkhkhkhkrkhkhkkhkhhkhhhkhhhkhhhkhkhhkhkkhhkhkkrhkhkihhkrhhrhhkkhhhkkhkhhkiihkikkihkihkihkikihkixkx:
’

data adl;
set adl;

if (qc_result > .5) then qc_flag_ad1=3; else
if (qc_result > .3) then gc_flag_ad1=2;

**k*k DS *kk-
1

proc sort data=new.qga_qgc_results(where=(QC_Code ='DS1' & QC_Result> .30 )) out=ds1;
by matrix report_c;

run;
Fhhhhkhkhkkkhkhkhkhrrhhhkhkhkhkhkhkhrrrhhhhkhhkhhrrrrhhhkhhhrhrrrrirhrhhhhiirriidhhhiix.

data ds1;
set ds1;

if (qc_result > .5) then qc_flag_ds1=3; else
if (gc_result > .3) then qc_flag_ds1=2;

if flagl="HET" then qc_flag_ds1=2;

title "SRS";

proc sort data=new.ga_gc_results(where=(QC_Code="SRS' & index(flagl,'NSA")=0))
out=qga_qc_results ;
by matrix report_c;

run;

*hhkhkAhkhkhkAhhkhkkhkkhkhkrkhkhkhkhhkhhhkhhhkhhhkhkhhkhkihkhkkihhhkihhkkihhkkihhkkhhhhkhhkhihkkhkihhkikihkiihkixkx:
’

data srs;
set ga_qc_results;
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if (.60 <= QC_Result) & (QC_Result <=1.3) then qc_flag_srs=1; else
if (.40 <= QC_Result) then qc_flag_srs=2; else
if (4> QC_Result) thenqc_flag srs=3; else
if (1.3 <QC_Result) & (QC_Result <=1.5) & Symboll = '<' then qc_flag_srs=1; else
if (1.3 <QC_Result) & (QC_Result <= 1.5) & Symboll ='="then qc_flag_srs=2; else
if (1.5 <QC_Result) & (QC_Result <= 3.0) & Symboll ='<"then qc_flag_srs=2; else
if (1.5 <QC_Result) & (QC_Result <= 3.0) & Resultl < 1000 then gc_flag_srs=3; else
if (1.5 <QC_Result) & (QC_Result <= 3.0) & Resultl >= 1000 then qc_flag_srs=2; else
if (QC_Result>3.0) then qc_flag_srs=3;

run;
title "FMB";

proc sort data=new.ga_gc_results(where=(QC_Code ='FMB' & symbol1="=")) out=FMB;
by Raw_ID matrix report_c;

run,

B R R R R R R S R R e R R S R R S R R R R R P R R R R R R S R R S R R R R R R R R R R R R R R R R R R R R R S R R S R R S e R e e
’

proc sql;

create table fmb2 as

select core.Raw_ID, fmb.sid as fmb_sid, core.sid, core.pid, core.matrix, core.report_c,

fmb.qgc_result, fmb.sad, fmb.raw_data, fmb.resultl, fmb.mdlI1,

core.resultl as core_result, core.mdl1 as core_mdl, core.Diln_Fac as core_df, core.Flagl
as core_flag

from fmb, core

where substr(fmb.Raw_ID,1,4) = substr(core.Raw_ID,1,4) & fmb.report_c=core.report_c
& fmb.matrix=core.matrix

order by core.sid, core.matrix, core.report_c, fmb.resultl;
run;

proc means data=fmb2 noprint;
by sid matrix report_c;
var resultl;
output out=counts n=n;
run;

data ones twos many;
set counts;
if n=1 then output ones;
else if n=2 then output twos;
else output many;

run;

R R R R R R R R R R R R R R R R R R AR AR AR AR AR R R R R R R AR R R R R R R R R AR AR AR R AR R R R R R R R R R R R R R R R R R AR R R R R e
’
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data one2;
merge ones(in=keepit)
fmb2;
by sid matrix report_c;

if keepit;

run;
Fhhhhhkhkkkkhkhhrrhhkhkhkhkhkhkhrrrhirhrhkhhkhhrhrrhhhhkhhhhrrrrirhhkhhhiirriiihkhhiik.
)

data twos;
merge twos(in=Kkeepit)
fmb2;
by sid matrix report_c;

if keepit;
run;

proc means data=twos noprint;
by sid matrix report_c;
var resultl mdl1,;
output out=two2 min=resultl mdi1;

run;
Fhhhhhkhkkkkhkhhrrhhkhkhkhkhkhkhrrrhirhrhkhhkhhrhrrhhhhkhhhhrrrrirhhkhhhiirriiihkhhiik.

data many;
merge many(in=keepit)
fmb2;
by sid matrix report_c;

if keepit;
run;

proc means data=many noprint;
by sid matrix report_c;
var resultl mdl1,;
output out=many2 mean=resultl mdl1;

run;
*hhhhhkhkkkkhkhhrrhhhkhkhkhkhkhkhrrrhhrhkhhhhrrrhhrhrhkhhhhrrrrrhdhhhhiirriiihhhiix.

data all;
set one2(keep=sid matrix report_c resultl mdl1)
two2
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many?2;
by sid matrix report_c;

if last.report_c;
drop _FREQ__TYPE_;

run,

B R R R R R R S R R e R R S R R S R R S R R S R R R R R R S R R S R R R R R S R R R R R R R R R R R R R R P S R R S R R S R R e e
’

data fmb;
merge all(in=keepit)
core(keep=sid matrix report_c resultl rename=(resultl=core_result));
by sid matrix report_c;

if keepit = 0 then gc_flag_fmb =1; else
if core_result <= mdlI1 then qc_flag_fmb =1; else
if (core_result > (8*resultl)) then qc_flag_fmb =1; else
if ((2*resultl) <= core_result) & (core_result <= (8*resultl)) then qc_flag_fmb =2; else
if (core_result < (2*resultl)) then gc_flag_fmb =3;
run;
title "LMB";

proc sort data=new.qga_gc_results(where=(QC_Code='LMB")) out=ga_qc_results ;
by sid matrix report_c;

run;
AR A A A AR AR A AR AR AR AR AR R AR AR AR AR R AR AR AR A A AR A A A A A AR A A AAAAAAAAAAAAAAAAAAA A XX K
)

proc sql;

create table Imb as

select core.Raw_ID, Imb.sid as Imb_sid, core.sid, core.pid, core.matrix, core.report_c,

Imb.gc_result, Imb.sad, Imb.raw_data, Imb.resultl, Imb.mdl1,

core.resultl as core_result, core.mdl1 as core_mdl

from ga_qc_results as Imb, core

where substr(Imb.Raw_1D,1,4) = substr(core.Raw_1D,1,4) & Imb.report_c=core.report_c
& Imb.matrix=core.matrix

order by core.Raw_ID, core.matrix, core.report_c;

run;
AR A A A AR AR A AR AR AR AR AR R AR AR AR AR R AR AR AR A A AR A A A A A AR A A AAAAAAAAAAAAAAAAAAA A XX K
)

data Imb;
set Imb;
if resultl <= mdl1 then gc_flag_ LMB =1; else
if core_result <= mdl1 then qc_flag_ LMB =1; else
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if (core_result > (8*resultl)) then qc_flag LMB =1, else
if ((2*resultl) <= core_result) & (core_result <= (8*resultl)) then qc_flag_LMB =2; else
if (core_result < (2*resultl)) then gc_flag_LMB =3;
run;
title "MSS";

proc sort data=new.ga_qc_results(where=(QC_Code='"MSS' & index(sid,'LRB")=0))
out=ga_qc_results ;
by matrix report_c;

run;

R R R R R R R R R R R R R R R R R R AR AR R AR AR R R R R R R AR A R A R R R R R R R AR AR AR AR R R R R R R AR AR R R R R R R R R R R R e e e
’

proc format;
value $ media
'DAA', 'DAH, 'DAN, 'DCA', 'DCD', 'DCH', 'DCN', 'FSW'="Wipe'

'‘DRW' = 'Water'

'1AA,  'IAN', 'OAA', 'OAN'="Air
'IFD' = 'Dust’

'PUF" ='PUF'

'LFA', 'LFC', 'SFA', 'SFC'='Solid'
'SOL'='Soil’

'URA', 'URC'='Urine’,

run;

R R R R R R R R R R R R R R R R R R AR AR AR AR R R R R R R AR R R R R R R R R AR AR R R R R R R R AR R R R R R R R R R R R R R R e e e e
’

data MSS;
set ga_qc_results;
media=put(matrix,$media.);
report_c=trim(left(report_c));

run;
AR AR A A A AR A AR AR AR AR AR R AR AR AR AR AR AR AR A A A AR A A A AR A AR A AAAAAAAAAAAAAAAAAAAA AR X Kk
)

proc sql;
create table mss2 as
select mss.no, sp.spike_level
from mss, gc.spike_level _mss as sp
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where mss.media = sp.media & trim(left(mss.report_c)) = trim(left(sp.report_c));
run;

data temp;
merge mss
mss2(in=hasspike);
by no;

if media ='Urine' & report_c = "IMP (2-isopropyl-6-methyl-4-pyrimidinol)" then
qc_flag_MSS=3; else
if flag1l="SSL' then gc_flag_MSS=3; else
if (.70 <= QC_Result) & (QC_Result <= 1.3) then qc_flag_ MSS=1, else
if (.50 <= QC_Result) then qc_flag_MSS=2; else
if (1.3 <QC_Result) & (QC_Result <= 1.5) then gc_flag_MSS=2; else
if (QC_Result<.50) | (qc_result >1.5) then do;
if raw_data > 100 then gc_flag_MSS=3; else
if raw_data < mdl1 then gc_flag_MSS=3; else
if raw_data < 20 then qc_flag_MSS=3; else
if (raw_data >=20) & (raw_data<=100) & raw_data > (2*spike_level) then
qc_flag_MSS=3; else
if (raw_data >=20) & (raw_data<=100) & raw_data<= (2*spike_level) then
qc_flag_MSS=2;
end;

run;
*** Qver all QC Flag ***;

data qc_flag;
length sid $ 50 report_c $ 60;
merge adl com ds1 fmb Imb mss srs;
by SID Matrix Report_C;

array flags qc_flag_ad1 qc_flag_com qc_flag_ds1 qc_flag_fmb qc_flag_Imb
qc_flag_mss qc_flag_srs;
do over flags;
if flags = 11 then flags=1,
if flags<1 then flags=1,
end;

if max(gc_flag_com, qc_flag_fmb, qc_flag_Imb, gc_flag_srs, qc_flag_mss, qc_flag_ad1,
gc_flag_dsl) = 3 then gc_flag=3;
else if max(gc_flag_com, qc_flag_fmb, qc_flag_Imb, qc_flag_srs, gc_flag_mss, qc_flag_ad1,
qc_flag_dsl) = 1 then gc_flag=1;
else if sum(qc_flag_com, gc_flag_fmb, gc_flag_Imb, qc_flag_srs, qc_flag_mss, qc_flag_ad1,
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qc_flag_dsl) >=7 then qc_flag=2;
else qc_flag=0;

run,
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Appendix F

Median Indoor Air Sample Concentrations (ng/m?) in the NC and OH
Portions of the CTEPP Study
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Median Indoor Air Sample Concentrations (ng/m?) in the NC and OH
Portions of the CTEPP Study

Analyte Median Indoor Air
Concentration (ng/m®)
NC OH

2,4-D (2,4-dichlorophenoxyacetic acid) 0.166 0.127
3,5,6-TCP (3,5,6-trichloro-2-pyridinol) 1.77 0.650
alpha-chlordane 0.840 0.230
benz[a]anthracene 0.064 0.064
benzo[a]pyrene 0.080 0.064
benzo[b]fluoranthene 0.130 0.064
benzo[e]pyrene 0.067 0.064
benzo[g,h,i]perylene 0.120 0.064
benzo[k]fluoranthene 0.064 0.064
benzylbutylphthalate 40.57 24.78

bisphenol-A 1.595 0.980
chlorpyrifos 6.070 1.750
chrysene 0.100 0.064
cis-permethrin 0.405 0.275
cyfluthrin 0.615 0.615
di-n-butylphthalate 239.69 255.40
diazinon 2.025 0.970
dibenzo[a,h]anthracene 0.064 0.064
gamma-chlordane 1.470 0.340
heptachlor 6.590 0.064
indeno[1,2,3-c,d]pyrene 0.090 0.064
p,p'-DDE 0.064 0.064
PCB 44 0.043 0.028
PCB 52 0.530 0.440
PCB 95 0.090 0.110
PCB 101 0.060 0.090
pentachlorophenol 1.450 2.000
trans-permethrin 0.270 0.236

Note: The median indoor air concentrations in this table were used as estimates for the indoor air
concentrations for all study participants when not in either a day care center or home environment.
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Appendix G

Algorithms for Estimating Daily Ingestion Rate of Dust and Soil in Children Participants
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Algorithms for Estimating Daily Ingestion Rate of Dust and Soil in Children Participants

Daily ingestion rates of dust and soil were obtained from information found in the EPA
Exposure Factors Handbook. For all participating adult caregivers, the ingestion rates used in the
calculation were M,=25 mg/day and M;=50 mg/day. For participating children, ingestion rates
were assigned by placing the children into one of three groups (Groups A, B, or C) based upon
their potential for soil ingestion, and then again into one of these three groups based upon their
potential for dust ingestion.

For dust ingestion, the following algorithm was used to assign children to Groups A, B, or C:

1. Responses were obtained from the following questions on Form 04 (parent pre-
monitoring questionnaire):
- Question C5: How often did [the child] play with sand or dirt?
- Question C6: Which of the following have you seen your child eat: dirt, sand,
snow
2. Based on the responses to these two questions, each participating child was placed into
Group A, B, or C with regard to dust ingestion if any of the following was satisfied:

Response to C5 was “most of the time”
— Response to C5 was “sometimes,” and response to C6 was “dirt,” “soil,”
and/or “snow”
Group B: — Response to C5 was “sometimes,” and response to C6 did not include
“dirt,” “soil,” or “snow”
— Response to C5 was “rarely or almost never,” and response to C6 was
“dirt,” “soil,” and/or “snow”
Group C: — Response to C5 was neither “most of the time” or “sometimes,” and
response to C6 did not include “dirt,” “soil,” or “snow”

Group A:

For soil ingestion, the following algorithm was used to assign children to Groups A, B, or C:

1. Responses were obtained from the following questions on Form 04 (parent pre-

monitoring questionnaire):

- Question C12: Did your child use a pacifier in the past month?

- Question C13a: In the past month, did [your child] suck or chew his/her
thumb/fingers?

- Question C13b: In the past month, did [your child] suck or chew his/her toe/foot?

- Question C16: Did [your child] ever put his/her mouth on the floor and lick the
floor?

- Question C21: Is your child currently teething?

- Question C22: How often did [your child] put toys in his/her mouth?

- Question C23: Did [your child] put any things other than toys or food in his/her
mouth?
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2. Based on the responses to these questions, each participating child was placed into Group
A, B, or C with regard to soil ingestion if any of the following was satisfied:

Response to either C12 or C21 was “yes”
— Responses to C12 and C21 were both “no,” response to C22 was
“frequently,” and at least one “yes” response was given among questions
C13a, C13b, C16, and C23
— Responses to C12 and C21 were both “no,” response to C22 was
“sometimes,” and at least three “yes” responses were given among
questions C13a, C13b, C16, and C23
Group B: — Responses to C12 and C21 were both “no,” response to C22 was
“sometimes,” and either one or two “yes” responses were given among
questions C13a, C13b, C16, and C23
— Responses to C12 and C21 were both “no,” response to C22 was
“frequently,” and no *“yes” responses were given among questions C13a,
C13b, C16, and C23
— Responses to C12 and C21 were both “no,” response to C22 was not
“frequently” or “sometimes,” and at least three “yes” responses were
given among questions C13a, C13b, C16, and C23
Group C: — Responses to C12 and C21 were both “no,” response to C22 was not
“frequently” or “sometimes,” and no more than two “yes” responses were
given among questions C13a, C13b, C16, and C23
— Responses to C12 and C21 were both “no,” response to C22 was
“sometimes,” and no “yes” responses were given among questions C13a,
C13b, C16, and C23

Group A:

Once a participating child was placed into either Groups A, B, and C for soil ingestion and for
dust ingestion, then for both dust and soil, the daily ingestion rates were assigned as follows:

. Children in Group A: Daily ingestion rate = 100 mg/day
. Children in Group B: Daily ingestion rate = 50 mg/day
. Children in Group C: Daily ingestion rate = 25 mg/day
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Appendix H

Percentages of NC and OH Multimedia Samples
with Pollutant Levels At or Above the MQL
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Table H-1

Percentages of NC Samples With Pollutant and Metabolite Levels At or
Above the MQL in Multimedia and Urine Samples®

Percentage of Results At or Above the MQL in Multimedia and Urine Samples

INDOORS OUTDOORS PERSONAL
Indoor Outdoor Dermal Solid Liquid
Pollutant/Metabolite® Air Dust Air Soil Wipe Food Food Urine
OP Pesticides and Metabolite
Chlorpyrifos 100 99 62 14 77 55 8.1 =
Diazinon 98 81 31 14 35 8.6 0.68 -
3,5,6-TCP 95 97 59 53 87 96 13 84
OC Pesticides
Aldrin 41 15 6.4 0.0 31 2.0 0.0 -
alpha-Chlordane 91 82 27 21 33 3.9 0.0 --
gamma-Chlordane 95 91 39 23 46 7.2 0.0 --
p,p’-DDE 18 34 0.0 9.2 31 52 6.1 --
p,p’-DDT 28 38 11 18 6.7 33 2.0 -
Dieldrin 40 45 12 13 49 2.0 0.0 --
Endrin 34 18 41 4.2 2.2 0.65 0.0 -
Heptachlor 93 42 60 35 19 12 0.0 --
Lindane 14 13 11 35 2.2 7.2 14 --
Pentachloronitrobenzene 12 2.8 29 0.0 0.45 0.65 0.68 --
Pyrethroid Pesticides
Cyfluthrin 2.0 44 0.0 11 21 0.66 0.0 -
cis-Permethrin 61 100 12 19 82 39 14 --
trans-Permethrin 57 100 12 17 81 38 9.8 --
Acid Herbicides
Dicamba 0.68 18 6.5 2.9 0.0 7.8 0.0 -
2,4-D 45 64 17 10 4.8 38 0.75 62
2,45-T 6.8 0.71 7.2 0.72 0.0 11 0.0 --
PAHSs
Benz[a]anthracene 28 100 26 60 25 7.9 0.0 --
Benzo[b]fluoranthene 45 100 54 67 24 12 0.0 --
Benzo[k]fluoranthene 14 99 22 52 13 2.6 0.0 --
Benzo[ghi]perylene 37 100 43 61 24 0.66 0.0 --
Benzo[a]pyrene 32 100 26 63 17 7.9 0.0 --
Benzo[e]pyrene 20 100 33 62 21 6.6 13 --
Chrysene 33 100 38 66 28 7.9 0.0 -
Dibenzo[a,h]anthracene 1.4 96 1.4 37 6.7 0.0 0.0 --
Indeno[1,2,3-cd]pyrene 30 100 34 57 18 0.0 0.0 --
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Table H-1

Percentages of NC Samples With Pollutant and Metabolite Levels At or
Above the MQL in Multimedia and Urine Samples (cont.)

Percentage of Results At or Above the MQL in Multimedia and Urine Samples

INDOORS OUTDOORS PERSONAL
Indoor Outdoor Dermal Solid Liquid
Pollutant/Metabolite® Air Dust Air Soil Wipe Food Food Urine
Phthalates
Benzylbutylphthalate 24 100 5.7 27 43 24 3.6 --
Di-n-butylphthalate 99 100 28 21 78 23 23 --
Phenols
Bisphenol-A 48 12 13 2.2 91 71 30 --
Nonylphenol 6.1 0.0 14 0.96 0.45 0.0 13 --
Pentachlorophenol 96 88 91 22 22 3.2 0.37 46
PCBs
PCB 44 46 15 16 14 0.45 0.0 0.0 -
PCB 52 91 30 49 21 31 33 0.0 -
PCB 70 35 13 5.7 14 0.89 0.0 0.0 -
PCB 77 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -
PCB 95 52 18 14 14 2.2 0.66 0.0 -
PCB 101 36 24 11 21 3.6 0.0 0.0 -
PCB 105 4.7 43 0.0 21 0.45 0.0 0.0 -
PCB 110 35 30 7.9 2.8 5.8 0.0 0.0 -
PCB 118 18 21 43 21 2.2 0.0 0.0 -
PCB 138 9.5 12 14 7.0 0.45 0.0 0.0 -
PCB 153 17 21 14 7.0 1.3 0.0 0.0 -
PCB 180 2.0 9.2 0.0 4.9 0.89 0.0 0.0 -
PAH Metabolites Measured in Urine Only
1-hydroxybenz[a]anthracene -- -- - - -- -- - 5.2
3-hydroxychrysene -- -- - -- -- -- - 1.1

® The percentages were calculated using results from individual samples. Multiple samples for the same person or room were considered as
individual samples. The MQL is assumed to equal two times the MDL except as specified in Section 9.2. Cells corresponding to pollutants
having at least 50% of samples above the MQL in the specified matrix are shaded in gray.
® In addition to the pollutants represented in this table, atrazine was measured in drinking water samples. Twenty-two percent of NC drinking
water samples had atrazine levels at or above the MQL.
¢ A dash indicates that the pollutant was not measured in the specified matrix.
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Table H-2

Above the MQL in Multimedia and Urine Samples®

Percentages of OH Samples With Pollutant and Metabolite Levels At or

Percentage of Results At or Above the MQL in Multimedia and Urine Samples

INDOORS OUTDOORS || PERSONAL
Indoor Outdoor Dermal Solid Liquid
Pollutant/Metabolite® Air Dust Air Soil Wipe Food Food Urine
OP Pesticides and Metabolites
Chlorpyrifos 99 97 59 34 56 57 5.8 =
Diazinon 97 90 47 24 26 9.1 0.0 --
IMP 94 77 72 27 9.8 72 13 -0
3,5,6-TCP 96 99 62 64 71 97 18 80
OC Pesticides
Aldrin 2.7 3.5 14 2.1 0.45 0.65 0.65 -
alpha-Chlordane 71 66 27 38 17 0.65 0.0 --
gamma-Chlordane 83 69 31 31 17 0.0 0.0 --
p,p’-DDE 22 43 0.0 30 0.45 55 3.9 -
p,p’-DDT 18 38 0.0 27 31 4.5 1.9 -
Dieldrin 11 21 5.6 17 0.45 8.4 0.0 -
Endrin 11 7.0 19 2.8 2.7 1.3 0.0 -
Heptachlor 34 5.6 17 21 1.8 6.5 1.3 --
Lindane 41 11 3.5 0.0 13 3.2 13 --
Pentachloronitrobenzene 11 0.70 2.8 0.0 0.45 19 0.0 --
Pyrethroid Pesticides and Metabolite
Cyfluthrin 2.0 70 0.71 13 4.0 0.65 0.65 -
cis-Permethrin 15 100 7.7 5.6 80 28 0.0 --
trans-Permethrin 11 100 49 5.8 78 26 0.0 --
3-phenoxybenzoic acid -- -- - -- -- -- - 42
Acid Herbicides
Dicamba | oo 39 15 21 || o045 6.4 0.36 -
2,4-D | 34 95 21 I EE 23 18 80
2,45-T | oo 2.1 0.74 28 || o045 0.0 0.36 ~
PAHSs
Benz[a]anthracene 14 100 10 87 29 4.5 0.0 --
Benzo[b]fluoranthene 16 100 22 90 64 13 0.0 --
Benzo[k]fluoranthene 54 100 49 85 39 45 0.0 --
Benzo[ghi]perylene 15 100 9.8 88 44 3.2 0.0 --
Benzo[a]pyrene 9.5 100 35 86 39 45 0.0 --
Benzo[e]pyrene 9.5 100 8.4 89 55 3.8 0.0 --
Chrysene 16 100 23 91 51 5.8 0.0 --
Dibenzo[a,h]anthracene 0.68 99 0.0 68 11 13 0.0 --
Indeno[1,2,3-cd]pyrene 10 100 4.9 87 40 3.2 0.0 --
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Table H-2  Percentages of OH Samples With Pollutant and Metabolite Levels At or
Above the MQL in Multimedia and Urine Samples (cont.)

Percentage of Results At or Above the MQL in Multimedia and Urine Samples
INDOORS OUTDOORS || PERSONAL
Indoor Outdoor Dermal Solid Liquid
Pollutant/Metabolite® Air Dust Air Soil Wipe Food Food Urine
Phthalates
Benzylbutylphthalate | 16 100 4.2 36 || 28 48 4.1 -
Di-n-butylphthalate | 96 100 33 a7 || 30 21 3.3 -
Phenols
Bisphenol-A | 24 9.4 6.7 071 || 98 81 31 -
Nonylphenol | oo 36 0.0 12 || 044 0.0 0.0 -
Pentachlorophenol | e7 89 55 a1 || 27 5.3 0.72 79
PCBs
PCB 44 31 18 15 14 0.45 0.0 -- -
PCB 52 88 38 66 15 2.7 3.2 -- -
PCB 70 35 17 14 14 1.8 0.0 -- -
PCB 77 0.0 0.0 0.0 0.70 0.0 0.0 -- -
PCB 95 63 26 35 18 1.8 0.0 -- -
PCB 101 55 32 25 20 3.6 0.65 -- -
PCB 105 5.4 13 21 15 0.89 0.0 -- -
PCB 110 44 40 20 25 45 0.65 -- -
PCB 118 22 30 8.5 20 2.2 0.0 -- -
PCB 138 9.5 20 2.8 25 0.45 0.0 -- -
PCB 153 17 30 14 25 0.45 0.0 -- -
PCB 180 2.7 9.1 0.0 13 0.45 0.0 -- -
PAH Metabolites Measured in Urine Only
1-hydroxybenz[a]anthracene -- - - -- -- - - 4.3
3-hydroxybenz[a]anthracene -- -- - -- -- -- - 0.68
3-hydroxybenzo[a]pyrene -- -- - - -- -- - 0.0
3-hydroxychrysene -- -- - - -- -- - 0.45
6-hydroxychrysene -- -- - - -- -- - 0.0
6-hydroxy indeno[1,2,3-cd]pyrene -- -- - - -- -- - 0.0
1-hydroxypyrene -- -- - -- -- -- - 40

® The percentages were calculated using results from individual samples. Multiple samples for the same person or room were considered as

individual samples. The MQL is assumed to equal two times the MDL except as specified in Section 9.2. Cells corresponding to pollutants

having at least 50% of samples above the MQL in the specified matrix are shaded in gray.

® In addition to the pollutants represented in this table, atrazine was measured in drinking water samples. Fifty-seven percent of OH drinking
water samples had atrazine levels at or above the MQL.

¢ A dash indicates that the pollutant was not measured in the specified matrix.

¢ Low recovery (<10%) of IMP was observed in matrix spikes, and therefore, IMP was not quantifiable in urine samples.
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Table H-3  Percentages of NC and OH Samples With With Pollutant and Metabolite
Levels At or Above the MQL in Surface Samples?

Percentage of Results At or Above the MQL in Samples Collected From
Homes After Recent Pesticide Applications
North Carolina " Ohio
Hard Floor Food Prep. Trans. Hard Floor Food Prep. Trans.
Pollutant/Metabolite ||Surface Wipe | Surface Wipe |Residue (PUF) |[|Surface Wipe | Surface Wipe |Residue (PUF)
OP Pesticides and Metabolites
Chlorpyrifos 88 83 94 54 38 62
Diazinon 44 56 61 19 23 46
IMP --P - - 25 0.0 0.0
3,5,6-TCP 100 - - 33 0.0 33
OC Pesticides
Aldrin 9.4 5.6 11 3.8 0.0 0.0
alpha-Chlordane 44 44 28 15 15 0.0
gamma-Chlordane 44 50 44 15 15 0.0
p,p’-DDE 9.4 5.6 17 7.7 0.0 0.0
p,p’-DDT 19 17 28 19 7.7 0.0
Dieldrin 25 17 22 3.8 0.0 23
Endrin 13 28 11 0.0 0.0 7.7
Heptachlor 34 33 28 3.8 0.0 0.0
Lindane 6.3 0.0 28 0.0 0.0 0.0
Pentachloronitrobenzene 0.0 0.0 0.0 0.0 0.0 0.0
Pyrethroid Pesticides
Cyfluthrin | 63 0.0 8 | 77 0.0 0.0
cis-Permethrin | os 83 83 | 65 31 69
trans-Permethrin | os 83 83 | 65 31 69
Acid Herbicides
Dicamba | oo - - [ oo 0.0 0.0
24-D | 71 ~ - [ = 0.0 33
2,4,5-T | oo - - || oo 0.0 0.0
PAHSs
Benz[a]anthracene 53 22 89 77 7.7 46
Benzo[b]fluoranthene 78 33 67 92 31 77
Benzo[k]fluoranthene 47 17 56 77 7.7 54
Benzo[ghi]perylene 53 17 61 85 15 69
Benzo[a]pyrene 56 17 56 77 7.7 62
Benzo[e]pyrene 59 17 61 88 23 69
Chrysene 78 17 72 92 23 62
Dibenzo[a,h]anthracene 25 0.0 11 35 0.0 7.7
Indeno[1,2,3-cd]pyrene 59 17 50 88 23 54
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Table H-3  Percentages of NC and OH Samples With With Pollutant and Metabolite
Levels At or Above the MQL in Surface Samples? (cont.)

Percentage of Results At or Above the MQL in Samples Collected From
Homes After Recent Pesticide Applications

North Carolina " Ohio
Hard Floor Food Prep. Trans. Hard Floor Food Prep. Trans.
Pollutant/Metabolite ||Surface Wipe | Surface Wipe |Residue (PUF) ||Surface Wipe | Surface Wipe |Residue (PUF)
Phthalates
Benzylbutylphthalate [ 97 44 100 | 8 31 100
Di-n-butylphthalate || 100 72 100 || e 77 100
Phenols
Bisphenol-A | 66 83 94 || 9 85 71
Nonylphenol | o0 0.0 63 | 00 0.0 8.3
Pentachlorophenol " 36 -- -- " 8.3 0.0 33
PCBs
PCB 44 3.1 11 11 0.0 0.0 15
PCB 52 13 17 6.3 0.0 0.0 42
PCB 70 6.3 11 11 3.8 0.0 23
PCB 77 0.0 0.0 0.0 0.0 0.0 0.0
PCB 95 9.4 11 13 0.0 0.0 31
PCB 101 6.3 11 20 3.8 0.0 31
PCB 105 0.0 0.0 22 0.0 0.0 7.7
PCB 110 9.4 11 10 3.8 0.0 23
PCB 118 9.4 5.6 33 3.8 0.0 23
PCB 138 3.1 0.0 0.0 0.0 0.0 0.0
PCB 153 3.1 5.6 11 3.8 0.0 23
PCB 180 0.0 0.0 5.6 0.0 0.0 0.0

® The percentages were calculated using results from individual samples. Multiple samples for the same person or room were considered as
individual samples. The MQL is assumed to equal two times the MDL except as specified in Section 9.2. Cells corresponding to pollutants
having at least 50% of samples above the MQL in the specified matrix are shaded in gray.
® A dash indicates that the pollutant was not measured in the specified matrix.
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Appendix I

Descriptive Statistics of CTEPP Pollutant/Metabolite Measurements
in NC Multimedia Samples






This appendix contains tables of descriptive statistics of NC multimedia data for the following pollutants
and metabolites:

Pollutant/Metabolite Table Numbers I Pollutant/Metabolite Table Numbers
Aldrin Tables I-1a, I-1b Endrin Tables I-24a, 1-24b
Atrazine Tables I-2a, I-2b Heptachlor Tables I-25a, |-25b
Benz[a]anthracene Tables I-3a, I-3b Indeno[1,2,3-cd]pyrene Tables I1-26a, I-26b
Benzo[b]fluoranthene Tables I-4a, |-4b Lindane Tables I-27a, 1-27b
Benzo[k]fluoranthene Tables I-5a, I-5b Nonylphenol Tables 1-28a, I-28b
Benzo[ghi]perylene Tables I-6a, I-6b IPentachIoronitrobenzene Tables 1-29a, 1-29b
Benzo[a]pyrene Tables I-7a, I-7b Pentachlorophenol Tables 1-30a, I-30b
Benzo[e]pyrene Tables I-8a, 1-8b cis-Permethrin Tables I-31a, I-31b
Benzylbutylphthalate Tables 1-9a, 1-9b trans-Permethrin Tables 1-32a, I-32b
Bisphenol-A Tables I-10a, I-10b PCB 44 Tables 1-33a, I-33b
alpha-Chlordane Tables I-11a, I-11b PCB 52 Tables I-34a, |1-34b
gamma-Chlordane Tables I-12a, 1-12b PCB 70 Tables 1-35a, 1-35b
Chlorpyrifos Tables 1-13a, I-13b PCB 77 Tables 1-36a, I-36b
Chrysene Tables I-14a, I-14b PCB 95 Tables I-37a, I-37b
Cyfluthrin Tables I-15a, I-15b PCB 101 Tables 1-38a, |1-38b
Diazinon Tables I-16a, I-16b PCB 105 Tables 1-39a, 1-39b
Dibenzo[a,h]anthracene Tables I-17a, I-17b PCB 110 Tables 1-40a, I-40b
Di-n-butylphthalate Tables I-18a, 1-18b PCB 118 Tables |-41a, I-41b
Dicamba Tables I-19a, 1-19b PCB 138 Tables I-42a, 1-42b
p,p’-DDE Tables I-20a, I-20b PCB 153 Tables 1-43a, 1-43b
p,p-DDT Tables I-21a, I-21b PCB 180 Tables I1-44a, |-44b
2,4-D Tables I-22a, 1-22b 2,4,5-T Tables 1-45a, 1-45b
Dieldrin Tables I-23a, |1-23b 3,5,6-TCP Tables |-46a, |1-46b

For each media type, descriptive statistics are presented separately for the following four groups of

samples:

° Samples collected at the homes of study participants
o Samples collected at the homes of stay-at-home children only
o Samples collected at the homes of day-care children only

° Samples collected at participating day care centers



Table I-1a.

Aldrin (309-00-2): Summaries of concentrations in NC multimedia samples

collected from the homes and day care centers of preschool children who
stay at home or attend day care during the day.?

Geometric
Medium Group N % Detected | Arithmetic Mean Std. Dev. Mean Log Std. Dev.
All children - at home 128 38.3 -- -- -- -
Indoor Air | Home children - at home 66 36.4 - - = =
(ng/m?) Day care children - at home 62 40.3 - - - -
Day care children - at day care | 20 55.0 5.37 9.87 0.638 2.42
All children - at home 127 9.4 -- -- -- -
Outdoor Air | Home children - at home 65 7.7 - - - .
(ng/m?) Day care children - at home 62 11.3 - - - -
Day care children - at day care | 13 0.0 - - - -
All children - at home 129 0.0 -- -- - .
Soil Home children - at home 66 0.0 - . — -
(ng/g) Day care children - at home 63 0.0 - - - -
Day care children - at day care | 13 0.0 - - - -
All children - at home 121 15.7 -- -- - .
IndoE())r Ftloor Home children - at home 66 13.6 - . — -
(n:%) Day care children - at home 55 18.2 -- -- . -
Day care children - at day care | 20 15.0 - - - -
All children - at home 121 15.7 -- -- - .
Indoor Floor | Home children - at home 66 13.6 - - = =
Dust (ng/m?) | Day care children - at home 55 18.2 - - . -
Day care children - at day care | 20 15.0 - - - -
Hard Floor |All children - at home 28 10.7 -- -- . .
Surface Home children - at home 10 0.0 - - - .
Wipes Day care children - at home 18 16.7 -- -- . -
(ng/m?)  [Day care children - at day care | 1 100.0 22.1 22.1
Food All children - at home 18 5.6 - - i -
Preparation ['Home children - at home 10 0.0 - - - -
Surface -
Wipes Day care children - at home 8 125 . - — —
(ng/m?) Day care children - at day care
All children - at home 18 111 -- -- -- -
Transferable Home children - at home 10 20.0 - . — -
Residues -
(ng/m?) Day care ch!ldren - at home 8 0.0 - - — -
Day care children - at day care
] All children - at home 96 1.0 -- -- -- -
Dermlal Wipe Home children - at home 66 0.0 - . — -
(Children) -
(ng/m?) Day care ch!ldren - at home 30 3.3 - - — -
Day care children - at day care | 31 3.2 - - - -
Dermal Wipe | All children - at home 97 5.2 - - . -
(Adults) Home children - at home 66 4.5 -- - . -
(ng/m?) Day care children - at home 31 6.5 = - - -
. All children - at home 129 2.3 -- -- -- --
SO'".j Food Home children - at home 66 0.0 -- -- - .
(Children) -
(nglg) Day care ch!ldren - at home 63 4.8 - . — -
Day care children - at day care | 24 4.2 - - - -
Solid Food | All children - at home
(Adults) Home children - at home
(ng/g) Day care children - at home
. All children - at home 126 0.0 - - - -
quU|_d Food Home children - at home 64 0.0 -- -- - .
(Children) -
(ng/mL) Day care ch!ldren - at home 62 0.0 -- -- - .
Day care children - at day care | 22 0.0 - - - =
Liquid Food | All children - at home
(Adults) Home children - at home
(ng/mL) | Day care children - at home

* Not detected results are replaced by the method detection limit (MDL) divided by 10 for liquid food samples and by the square root of 2 for all
other samples. Multiple or replicate sample results at a given location have be