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Grant Recap 

 Increase PHL capacity for biomonitoring 
◦ CDC methods 
◦ CDC analytes 

 Assess general population exposures 
 Assess exposures in high risk groups 
 Use information for prevention efforts 
 Grant awarded Sept. 1, 2009 for 5 years 
◦ Year 5: Sept. 1, 2013 – August 31, 2014 

 



Biomonitoring Studies 

 WEBS General Population 
 WEBS High Arsenic Area 
 Licensed Pesticide Applicators 
◦ Pyrethroid Exposure Survey & Test (PEST) 

 UW Dairy Workers Study 
 Residents of Subsidized Housing 
◦ Low-income Survey & Testing (LIST) 



WEBS General Population-Methods 

70 census block groups 

27 housing units  
from each block group 

Invited all household 
residents ages 6 or older 

Two-stage  
Sampling Design 



WEBS General Population  
 Participants ≥ 6 years 
 May 2010 -June 2011 
 Data collection  
◦ Urine sample (1st morning void) 
◦ Household & individual questionnaires 
◦ Household drinking water sample 

 Analytes 
Total & speciated arsenic 
Metals (Ba, Be, Cd, Cs, Co, Pb, Mo, Pt, Sb, Tl, W, U) 
Pesticide metabolites (1 OP (TCPy) & 4 pyrethroids) 
Subsample of 240 for bifenthrin metabolites (Germany) 
Subsample of 425 for BPA & phthalates (women & teens) 

 Water samples:  As, Cd, Pb, Mn, Tl, U 
 1422 participants from 666 households 



High Risk Population 
Area of High Arsenic in Groundwater 

 
 

• Identified areas with high Arsenic in groundwater 
• Local health interest and high population density  
• ZIP codes with private or small community wells 
 
  
 

Solicited volunteers 
• Private or small community wells (Group B) 
• Tap water field screened for As ≥10 µg/L  



High Risk Population 
Area of High Arsenic in Groundwater 

 
 

 

•Summer - Fall 2011 
 
•Data collection  

• Urine sample (1st morning void) 
• Household & individual questionnaires 
• Household drinking water sample 

 
•Analytes  

• Total and speciated As & 12 metals in urine 
• Six metals in drinking water sample  

•Recruited 172 people (ages ≥ 6 years); 82 households 



Pyrethroid Exposure Survey & Testing 
(PEST) 
 Pesticide applicators w/ PCO general or PCO 

structural licenses 
 May – October 2012 
 Data Collection: 
◦ 3 urine samples after workday using pyrethroids 
◦ Participant questionnaire 
◦ Workday questionnaire 

 Analytes: 
◦ Pyrethroid pesticide metabolites (PHL: 4 analytes) 
◦ Bifenthrin metabolites (German lab) 

 Results for Continuing Education 
 Report Dec. 2013 



Low Income Survey & Testing (LIST) 
 Residents of subsidized housing in King County 
 May 2013 – April 2014 
 Data Collection 
◦ 2 urine samples 
◦ Household  & participant questionnaires 
◦ Pesticide use & building materials from housing authority 

 Analytes 
◦ Pesticides: OP & Pyrethroid metabolites  
◦ BPA & phthalates 

 Results for Education/Prevention Activities 



Urine Analytes 
Analyte General 

Population* 
High 
As 

Area 

Pyrethroid 
Exposure 
Survey & 

Testing (PEST) 

Low Income 
Survey & 
Testing 
(LIST)* 

1.  Total arsenic + 12 metals X X 

2.  Speciated arsenic X X 

3.  Creatinine X X X X 

4.  Pesticides 

pyrethroid metabolites 
(3-PBA, DCCA, 4F-3PBA, DBCA)  

X X X 

OP metabolite (TCPy) X X 

bifenthrin metabolites X X 

5.  BPA and Phthalates X X 

* Indicates 5 year storage of samples 
  Green indicates non-CDC funding for lab analysis 



New Lab Capacity 
METHODS INSTRUMENTS 

1. Total arsenic and 12 metals  
◦ As, Ba, Be, Cd, Cs, Co, Pb, Mo, Pt, Sb, Tl, W, U 

2. Speciated arsenic  
◦ AB, AC, DMA, MMA,  As III,  As V  

3. Creatinine 
4. Pesticide metabolites 
◦ Pyrethroids  
 3-PBA, 4-F-3-PBA, trans DCCA [cis 

DCCA still being looked into], DBCA 

◦ Organophosphate (TCPy) 

5. Bisphenol A and Phthalates  
◦ MEP, MiBP, MEHHP, MCNP still being looked 

into, MBP, MEOHP, MCOP, MBzP, MECPP, 
MEHP 

 

1. ICP/DRC/MS and ICP/MS 
 

2. HPLC/ICP/DRC/MS  
◦ HPLC part added for speciation = new lab capacity 

 

3. LC/MS/MS 
4. LC/MS/MS 

 

 

 
5. LC/MS/MS (new Agilent 6430 with 

quaternary pump and thermostat controlled 
autosampler = new lab capacity) 



New BPA & phthalates method 
WA State PHL BPA & Phthalate 
Metabolite Combo Method 

Comments for each Stage of 
Method Development 

 INITIAL METHOD 
DEVELOPMENT 
 

 CURRENT VALIDATED 
METHOD 

 
 FUTURE DEVELOPMENT 

WORK FOR METHOD 
IMPROVEMENT 

 GC/MS vs. LC/MS/MS; Thermo Betasil 
Phenyl vs. Synergi Polar RP Columns; 
Binary vs. Quaternary Pump; MRM vs. 
Dynamic MRM Acquisition 

 LC/MS/MS with Quaternary pump 
gradient, Dynamic MRM, 10µL 
injection, and 4°C autosampler 
temperature through the Synergi Polar 
RP column. BPA plus 10 phthalates. 

 SPE (Solid Phase Extraction) Clean up; 
increased injection volume; Column 
gradient or temperature changes. 



Differences Between WA PHL and 
UW Combo Methods 
WA State PHL Combo Method UW Combo Method 

 Agilent 6430 system 

 Autosampler chilled to 4°C 

 10µL Injection size 

 Includes MCNP & MCOP 

 1 Matrix blank & 3QC levels 
in urine at low, medium, and 
high points of calibration 
curve run before & after the 
batch of 25 samples. 

 Agilent 6410 system 
 Autosampler at ambient 

temperature 
 50µL injection size 
 Includes MCPP & MMP 
 2 Matrix blanks & 4 matrix 

spikes at 100ppb run with 
each batch of 40 samples 
along with a mid-level 
calibration standard (aqueous) 
injected at 12 sample intervals 
during the run. 



WA Tracking Network Data 

 General population data available on WA 
Tracking Network Portal 

 Arsenic, lead, cadmium, TCPy and 3-PBA 
 Future posting of BPA and phthalates 









Year 5 Activities 
 General Population 
◦ Analyze BPA/phthalates (425 samples) 
◦ Data analysis 

 PEST Study 
◦ Complete data analysis 
◦ Report results to participants and WSPMA 
◦ Integrate results into WSU Continuing Education 

 UW Dairy work study 
◦ Analyze urine samples for pyrethroid metabolites 

 LIST Study 
◦ Complete recruitment 
◦ Analyze urine samples for pesticides,  BPA and phthalates 
◦ Data Analysis 

 Revise webpage 
 New data on WTN 
 Journal articles 
 Plan/prepare grant application 



New Grant Funding 

 FOA expected in early 2014 
 Emphasis on regional biomonitoring 
 Funding level unknown 
 Letters of support needed 
 Staffing changes 
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