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Program Updates   
1) Funding  
2) Staffing 
3) Pilot Projects 


• Maternal Infant Environmental Exposures Project 
• Firefighter Occupational Exposures Project 
• Biomonitoring Exposures Study 


4) Other Activities 
5) Coming Next 
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Funding Stable 


• Toxic Substances Control Account (TSCA)  
– Funding maintained for 2010-2011 at $1.9 million 
  


• CDC Cooperative Agreement  
– Year 3 of 5 
– Renewed for 2011-2012 at $2.6 million  
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CDC Cooperative Agreement 
Objectives 


1) Expand laboratory capability and capacity  
2) Demonstrate success of laboratory quality 


management system  
3) Apply biomonitoring methods to assess and 


track exposure trends 
4) Assess exposures in a representative group 


of Californians 
5) Collaborate with stakeholders, communities  







CDC Cooperative Agreement 
Award Recipients 
• California, New York, Washington states 
• State Biomonitoring Network 


• Quarterly telephone calls 
• First in-person meeting November 8-9, 2011 


– Berkeley and Richmond, CA 


• Special guests in attendance today 
• Ken Aldous, PhD and staff (NY) 
• Blaine Rhodes and staff (WA) 
• Lovisa Romanoff, PhD and Antonia Calafat, PhD (CDC) 







New Staff 


• Sabrina Crispo-Smith, Ph.D. 
– Laboratory Scientist  


• Laura Fenster, Ph.D.  
– Research Scientist   


• Jeff Fowles, Ph.D. 
– Staff Toxicologist  


• Anthony Zhou 
– Laboratory Assistant  
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Thanks For Your Contributions  


• Frank Barley, Ph.D. 
– Research Scientist Supervisor 


• Robert Ramage, Ph.D. 
– Research Scientist  


• Josie Alvaran 
– Specimen Management Specialist  


• Ngozi Erondu, MPH 
– CDC Public Health Prevention Specialist     
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Maternal and Infant Environmental 
Exposure Project (MIEEP) 


8 
Chemicals in Our Bodies Project 







MIEEP 


• Collaboration  
–UCSF  
–UC Berkeley 


• Convenience sample  
–Mother-infant pairs recruited at SFGH 
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Recruitment Collection Data Results 


Recruit, enroll, 
and consent 
participants 


Maternal urine Analyze samples Return results 
(Two Phases) 


 


Preliminary 
interview 


Interview  
participant 


Abstract medical 
records 


Analyze participant 
understanding 


Take-home 
questionnaire 


Data entry: 
questionnaires, 
medical records 


Maternal blood Analyze data 


Umbilical cord 
blood 


MIEEP Status 
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Firefighter Occupational Exposures (FOX) 
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FOX Project 
• Collaboration 


―UC Irvine Center for Occupational and 
Environmental Health (COEH)  


―Orange County Fire Authority (OCFA) 


• Convenience sample  
―Recruited at  UC Irvine COEH Clinic during 


wellness and fitness evaluations 


• 101 firefighters enrolled 
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Recruitment Collection  Data Results 


Recruit, enroll, 
and consent 
participants 


Blood and urine  Data entry: 
questionnaires, 
other instruments 


Return results  
(Two phases) 
 


Exposure 
assessment 
questionnaire 


Analyze samples Evaluation survey 


Abstract medical 
records 


Analyze data  
 


Firehouse dust 
samples 


Fire station 
checklist 


FOX Status 
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University of California, Irvine 


Informed Consent 


Exposure Questionnaire 


Medical Record 


Lead Reporting Form 


Participant Evaluation Survey 


Participant Log 


Fire Station Fire Station Checklist 


Orange County Fire Authority Fire Station Information 


Biomonitoring CA Laboratories 
Sample Processing Information 


Analyte Levels 


FOX Data Sources 
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FOX Data Management 


Data Entry 


• Entered data from all sources for 101 participants 
• 100% double data entry for questionnaires 


Quality 
Control 


• Check accuracy and precision of data entry 
• Logic checks/validate responses 


Data Merge • Link data from different sources to create a full dataset  
• Check consistency of variables from different source 
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Environmental Sampling Update 


• Dust sample collection completed 
– 27 samples from 20 fire stations 


• Analyses in progress for:  
• Polybrominated diphenyl  


ethers (PBDEs) 
• Polycyclic aromatic  


hydrocarbons (PAHs) 
• Polychlorinated biphenyls (PCBs) 
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Biomonitoring Exposures Study (BEST)  


17 
A collaboration with Kaiser Permanente Northern California (KPNC),  


Research Program on Genes, Environment, and Health (RPGEH) 







BEST 
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Stratified random sample 
• Adult KPNC members 
• Seven California Central 


Valley counties *  


• Goal:100 participants 


*Fresno, Madera, Merced, Sacramento, San Joaquin, Stanislaus, Yolo 







Recruitment Collection  Data Results 


Recruit 
participants from 
random sample 


Blood and urine  Data entry Return results  
(Two rounds) 


 


Arrange for visit  Exposure 
assessment 
questionnaire 


Analyze samples Evaluation survey 


Consent & enroll 
participant at visit 


Abstract medical 
records 


BEST Status 


19 







Other Activities  
• Chemical selection 


– Developing potential designated document for non-
halogenated aromatic organophosphate flame retardants  


– Continuing to screen candidates for potential 
designation (e.g., pesticides) 


• Public involvement  
– Finalizing Public Involvement Plan  
– Working on new ways to reach stakeholders  


• Biomonitoring California Website revision  
– Revising structure, look, content  
– User-friendly interface, improved readability, increased 


relevance for general audience 







Coming Next  


• Return results to participants– MIEEP & FOX 
• Issue Request for Information (RFI) for 


analysis of archived California samples 
• Plan next phase of BEST  
• Submit Report to the Legislature 


– Due January 2012 
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Staff listed are funded by a variety of sources, including TSCA and other state funds,  
and the CDC cooperative agreement. 
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Report to Scientific Guidance Panel 


Sacramento, CA 


 November 10, 2011 


       CDPH Laboratory Update 
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Staff Changes 


• NEW Staff 


       Laboratory Assistant - Anthony Zhou 


 


       America Public Health Laboratory fellow - Simon Ip, Ph.D. 


 


• Vacancy 


       Research Scientist Supervisor I        


       Research Scientist II 


       Sample Management Specialist 


 


 
 







3 3 


Laboratory Set-up 


 
• Purchased and installed a LC-MS/MS for perchlorate and 


organophosphate pesticides  
 
 
 
 
 
 


• This purchase completed EHL’s laboratory set-up for 
quantitative analyses funded by CDC cooperative 
agreement  
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Methods 


• Under development 


 


 


• Under validation 


 


 


• In production 
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Under Development 


 
• Metal panel in urine by ICP-MS 


 
 


• Perchlorate 
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Under Validation 


• PBDEs and PCBs in dried blood spots and low volume 
blood by GC-HRMS 


 
• Arsenic speciation in urine by LC-MS 
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Arsenic Speciation 


DMA: Dimethylarsinic Acid 
MMA: Monomethylarsonic Acid 
 


Retention Time (min) 
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 In Production 


• Metals in blood 


– Hg, Cd, Pb, Mn 


• Phthalate metabolites 


– mEP, mBP, mBzP, mCPP, mECPP and mCHP  
• Common metabolites of organophosphate pesticides - DAPs 


– DMTP, DMDTP, DEP, DETP, DEDTP 
• Specific metabolites of organophosphate pesticides  


– TCPy, 3-PBA 
• Environmental phenols 


– Thirteen phenols 
• Hydroxy PAHs 


– Ten mono hydroxy PAHs 
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 Sample Analysis Status 
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Analysis 
Completed # of 
MIEEP Samples  


Analysis 


# of FOX 
Samples 


For Analysis 
Metals 
(Blood) 140 101 


DAPs (Urine) 90 
(+ 5 blanks) 101 


Specific 
Metabolites of OP 
pesticides (Urine) 


90 
(+ 5 blanks) 101 


Environmental 
Phenols (Urine) 


90  
(+ 5 blanks) 101 


Hydroxy PAHs 
(Urine) 


90  
(+ 5 blanks) 101 







Future Work 


• Finish FOX sample analysis 


• Complete method validation 
–  Dry blood spot for PBDEs and PCBs; 


–  Metal panel in urine 


–  Arsenic speciation 


• Develop analytical method for perchlorate 


• Expand analyte list 
–  Organophosphate and pyrethroids pesticides 


• Automate sample preparation 


• Develop Data review checklist 


 







Organophosphate and pyrethroid pesticides 
Expand list 
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Parent Compound Metabolite Abbreviation 


DEET N,N-Dimethyl-M- Toulamide  DEET 


Diazinon 2-Isopropyl-6-methyl-4-pyrimidinol  Oxypyrimidine/IMPY 


2,4,5-T 2,4,5-Trichlorophenoxyacetic Acid  TCPAA 


Permithrin, cypermithin DCCA  DCCA 


Cyfluthrin 4-Fluoro-3-phenoxybenzoic Acid  FPBA 


2,4-D 2,4-Dichlorophenoxyacetic Acid  DCPAA 


Atrazine Atrazine mercapturate  ATZ 


Parathion,         
methylparathion 4-nitrophenol PNP 


Chlorpyrifos 3,5,6-Trichloro-2-pyridinol TCPy 


Permithrin, cypermethrin, 
cyfluthrin, others 3-phenoxybenzoic acid  3-PBA 







Calibration curve and recovery 
• Check the variation of the calibration curve; R, slope and intercept 
• Construct calibration curve control chart: for slope and intercept 
• Do a metric plot of the internal standard or calculate the recovery of internal 


standard, if possible 
• Construct control chart for the recovery of the target 
  


Chromatograph 
• Check integration for each peak: retention time; peak shape and width of the 


peak 
• Check the confirmation ion to confirm the ratio between confirmation and 


quantitation transition 
• Check relative retention time between target peak and IS peak 


Data Review Check list 
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Myrto Petreas, PhD, MPH 
Environmental Chemistry Laboratory (ECL)  


  
 
 


Report to Scientific Guidance Panel 
 Sacramento 


November 10, 2011 
 


DTSC Laboratory Update 
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Status 


 Staffing 


 Capabilities for analysis of chemicals on the 


Priority List 


 Progress with FOX and MIEEP studies 


 Challenges and Opportunities 
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Challenges: Staff shortages 
(from July 2011 SGP presentation) 


 
 40% vacancy rate at DTSC Biomonitoring Section  


  (4 out of 10 PYs) 


 


 Of the 6 filled positions, both of our 2 CECBP-
funded staff are on leave 
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Staffing 


DTSC Positions: 
Dr. June Soo Park, Biomonitoring Section Chief 


 


Section has 10 positions; 4 vacancies 


Of the 2 CECBP-funded staff, 1.3 PY on leave 


 Permission to fill 2 of 4 vacancies 


 


CDC Cooperative Agreement: 
Dr. Sabrina Crispo-Smith  


Environmental Lab Scientist II 


Joined in October 
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We Have Validated Methods and Capabilities for: 


•Polychlorinated Biphenyls (PCBs) 


 


•Organochlorine Pesticides (OCPs) 


 


•Polybrominated Diphenyl Ethers (PBDEs) 


 


•Perfluorinated compounds (PFCs) 
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Brominated Flame Retardants (BFRs)  
in Serum 


 Various BFRs belong to different chemical classes requiring 


different methodologies 


 Most BFRs we have tested are not present in human serum 


 Not absorbed?  


 Metabolized? 


 No reports of measurements in human serum 


 Decided to limit measurements to only those BFRs that are 


extractable by current method 
6 
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Chemicals ECL Status 
GC-High Resolution MS   


Bis(2-ethyl-1-hexyl) tetrabromophthalate (TBPH) 


Capable, but almost non-present in 
human serum 


1,2-Bis(2,4,6-tribromophenoxy)ethane (BTBPE) 


1,2-Dibromo-4-(1,2-dibromoethyl)cyclohexane (TBECH) 


2-Ethyl-1-hexyl-2,3,4,5-tetrabromobenzoate (TBB) 


Pentabromoethylbenzene (PBEB) 


2,3-Dibromopropyl-2,4,6-tribromophenyl ether (DPTE) 


Pentabromotoluene (PBT) 


Allyl 2,4,6-tribromophenyl ether (ATE) 


2-Bromoallyl 2,4,6-tribromophenyl ether (BATE) 


Hexabromobenzene (HBB) 
Capable, trace levels in human 


serum 


LC-MS/MS 


Hexabromocyclododecane (HBCD) Next goal 


BFRs in Serum 







Phenols in Serum by LC-MS/MS 
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Chemicals ECL Status 


  


Bisphenol A (BPA) 


Validated on bovine serum; 
 Testing on archived human serum 


Tetrabromobisphenol A (TBBPA) 


2, 4, 6-Tribromophenol 


2, 4-Dibromophenol 
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  MIEEP (n=141)   FOX (n=106)* 


  PFC 


PCB/


OCP PBDE BFR   PFC 


PCB/


OCP PBDE BFR 


Extraction 


completed 
141 141 141 141   106 0 0 0 


Instrument 


Analysis 


Completed 


141 103 141 30   106 0 0 0 


Data Review 


Completed 
75 30 30 30   106 0 0 0 


Progress on MIEEP and FOX:  
Analyses are on schedule 


*FOX (n=106 samples from 101 participants) 







 Method development vs. sample analysis 


 Few BFRs are measurable with current method 
Focus only on those that can be measured 


  


 Improved methodology for PFCs (branched isomers) 
Adapt and re-validate 


  


 Hydroxy metabolites by GC-MS (derivatization) vs. 
LC-MS/MS 


 


 Staffing 


 Vacancies, leave 
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Challenges 







Opportunities 
 Collaboration with Orebro University, Sweden, on PFCs 


 Dr. Anna Kärrman 


 


 Collaboration with UCSF on Hydroxy BDEs 


 Dr. Linda Linderholm (Stockholm University) 


 


 Collaboration with UCSF on BPA in serum analysis 


 


 Program-wide coordination on QA/QC and Laboratory 
Information Management System  
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QUESTIONS? 
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Expanding the Capability and 
Capacity for Biomonitoring 


at the  
Wadsworth Center, 


 NYS Department of Health 


Kenneth M. Aldous, Ph.D. 
Division of Environmental Health Sciences 


Wadsworth Center 
NYS Department of Health 


 
 


Biomonitoring California 
Scientific Guidance Panel Meeting, November 10, 2011 


 
(aldous@wadsworth.org) 
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NYS DOH 
WADSWORTH CENTER 


 
1,100 staff, including more than 175 
doctoral level scientists 
 
900,000 square feet of state-of-the-art 
facilities in New York state's Capital 
Region 
 
200 graduate students, postdoctoral 
fellows and visiting scientists 
 
20 laboratories in four scientific 
divisions: 


 


David Axelrod Institute 


Bigg’s Laboratory ESP Griffin Laboratory 


Center for Medical Sciences 











Biomonitoring History at Wadsworth 
• 2001 Biomonitoring Planning Grant (2 years) 
• 25 states and state consortia funded by CDC 


• development, expansion & implementation of state-
based human biomonitoring  


• 2003 Biomonitoring Implementation Award 
– 3 Awards (NH, Rocky Mt. Consortium, NY) 


• 2003-2008 Biomonitoring Implementation Funding 
– Purchase of GC/HRMS + funded one analytical staff 
– NYS Tobacco Control Program – State Legislation 
– NYC HANES Study  (Trace elements, cotinine, pesticides) 
– Pilot Projects (PFC, PBDE, OH-PAHs, Perchlorate, trace 


element speciation, etc) 
• 2009-2014 Expanding NY PHL Capability & Capacity 


 
 


 







Grant Applications 
to ATSDR, NIH 


Grant Application 
 to CDC FY 2003, 8 


Biomonitoring 
Budget 


Initiative to NYS 
Existing NYSDOH 


 Resources 


NEW YORK STATE 
BIOMONITORING PLANNING PROGRAM  


Biomonitoring 
Projects 


Inventory 


Collaborative 
Partners 


Exposure 
Problems 


CDC 


Laboratory 
Plan 


Biomonitoring 
Plan 


BIOMONITORING 
STEERING 


COMMITTEE 


Department of 
Environmental 
Conservation 


Schools of 
Public Health & 


Medicine 


Center for 
Environmental 


Health 


Community & 
Environmental 


Groups 


Wadsworth 
Center 


County and 
City Health 


Departments 







Biomonitoring Staff 


• John Arnason, Ph.D. (trace elements) 
• Pam Kruger, Ph.D. 
• Michelle Morrissette  
• Ying Guo, Ph.D.  (organic analytes) 
• Li Zhang, M.D. 
• Sehun Yun 
 
• Patrick Parsons, Ph.D.  (trace elements) 
• K. Kannan, Ph.D.  (organic analytes) 
• Robert Jansing, Ph.D. 


 
• School of Public Health Students 


 
 







NYS Biomonitoring Program 
• Major Projects: 


– Impact of NYS Legislation Banning Smoking in Public Places 
• Working with NYSDOH Center for Community Health Tobacco Program 
• Saliva Cotinine  (1,800 self administered sample collection) 


– NYC Health and Nutrition Examination Survey (CHANES) 
• Analysis of  1,811 Whole Blood (Pb, Cd, and Hg) 
• Analysis of 1,820 Urine Hg 
• Analysis of 1,500 Serum Cotinine  


– NYS Anglers Study (Archived samples collected 1996) 
– Collaboration with Dr. John Vena (U.  South Carolina)  Dr. Michael Bloom (SUNY –Albany) 


• Measurement of  PolyBrominated Diphenyl Ethers (PBDEs) in Serum1. 


– Use of NBS Blood Spots   


• Tracking Perfluorinated Compound (PFCs) levels over last 10 years2. 


1. Exploratory assessment of sport fish consumption and polybrominated diphenyl ether exposure in New York State 
anglers.  H.M. Spliethoff, M.S. Bloom, J. Vena,  J. Sorce, K.M. Aldous and G. Eadon.  Environ. Res. (2008) 
2. Use of Newborn Screening Program Blood Spots for Exposure Assessment:  Declining Levels of Perfluorinated 
Compounds in New York State Infants H.M. Spliethoff, L. Tai, S. Shaver, K.M. Aldous, K. Pass, K. Kannan and G. Eadon. 
Environ. Sci. Technol (2008) 42, 5361-5367. 


 







NYS Current Biomonitoring Program 
Specific Aims 


1. Expand number of NYC HANES analytes for Persistent 
Organic Contaminants  


2. Expand number of NYC HANES analytes for Inorganic 
Compounds 


3. Assess Exposure to Depleted Uranium (DU) in NY 
state residents impacted by industrial site 


4. Methyl Mercury exposure of Asian populations in NYC 
and Albany 


5. Pilot studies to develop methods for emerging 
contaminants in human specimens (Wadsworth/SUNY 
SPH) 


 







New York City 
Community 
HANES (2004) 







 







New York City CHANES 
• Population-based, cross-sectional survey of ~2000    
 civilian, non-institutionalized adults. 


• Conducted Jun 2004 – Dec 2004 


• Serum Cotinine measured in ~1,800 people 


• Analyses by LC/MS/MS 


• Blood metals (Pb, Cd and Hg) and Urine Hg         
 were measured in ~1,800 people. 


• Analyses performed by ICP-MS 


Rogers, HS, Jeffery, N., Kieszak, S., Fritz, P., Spliethoff, H., Palmer, CD., Parsons, PJ, Kass, DE, Caldwell, K., Eadon, G., Rubin, 
C. 2008.  Mercury exposure in young children living in New York City. J Urban Health:  Bulletin of the New York Academy of 
Medicine. 2008 Jan;85 (1):39-51.  
                                                                                                                                                                                                                     
W. McKelvey, R.C. Gwynn, N. Jeffery, D. Kass, L.E. Thorpe, R.K. Garg, C.D. Palmer, P.J. Parsons, A biomonitoring study of 
lead, cadmium, and mercury in the blood of New York city adults, Environmental Health Perspectives 115 (2007) 1435-1441. 
 
Ellis, J.A., Gwynn, C., Garg, R. K., Philburn, R., Aldous, K.M., Perl, S. B., Thorpe, L. and Frieden, T. R.  Secondhand Smoke 
exposure among nonsmokers nationally and in New York City, (2009) Nicotine and Tobacco Research (online April 7, 2009) 
 







Objectives for the CHANES Archived Samples 
• Organic Analytes 


– Complete analysis of 1,000 sera for PCBs, OC, PBDEs 
– Complete analysis of 1,000 urines for OH-PAHs 
– Method development/validation for phthalate metabolites, 


Bisphenol A and Perchlorate. 


• Inorganic Analytes 
– Complete analysis of 1,876 urines for 17 trace elements 


(NHANES + As, Cr,Zn, Cu, and Mn) Q- ICP-MS 
– Method development and analysis of 1,847 whole blood for Se 


and Mn using SF –ICP-MS 
– Develop blood Hg speciation method using GC- ID ICP-MS and 


analyze 438 blood samples >5 ug/L total Hg 
– Develop urine As speciation method using LC- ICP-MS and 


analyze ~500 urine sample >40 ug/L total As 
 
 







Requirements for Reaching Goals 


• Maintain trained staff, Hire additional staff (funding) 


• Access to sensitive instrumentation (funding) 


• Clean Laboratory, biohoods 
• Develop and Validate Biomonitoring methods 
• Access to Standards and Reference Materials 
• Enhance sample throughput through automation 
• Ongoing staff training at CDC 
• Project development with collaborators (EPHT) 
• Pilot studies 


 







Challenges of Biomonitoring 


• Develop study, obtain IRB approval and funding 


• Cost of sample and data collection 


• Samples are complex 


• Low concentration of Target compound(s)  


• Sample treatment and preparation for analysis (contamination) 


• Standards and reference material  


• Instrumentation expensive to operate and maintain 


• Skilled experience staff 







Current Resources for Biomonitoring 


• Trained Staff – (investment) 
• Facilities – Biosafety Hoods, Clean Rooms 
• Instrumentation (dual-use) 


–  detection 
–  sample preparation 
–  automation – high throughput 


• Network(s) 
–  for collaboration, support and expertise 


 







NYS Current Biomonitoring Program 
Specific Aims 


1. Expand number of NYC HANES analytes for Persistent 
Organic Contaminants  


2. Expand number of NYC HANES analytes for Inorganic 
Compounds 


3. Assess Exposure to Depleted Uranium (DU) in NY 
state residents impacted by industrial site 


4. Methyl Mercury exposure of Asian populations in NYC 
and Albany 


5. Pilot studies to develop methods for emerging 
contaminants in human specimens (Wadsworth/SUNY 
SPH) 


 







Project Organization 


IRB 


Citizens 
Concerned with 


NL community 


Center for Environmental 
Health 


Wadsworth 
Center 


Laboratories 


New York State Dept. of 
Health 







DU Study (National Lead) 


• Validation of CDC method for uranium 
isotopes in urine* 


• Development of new method for uranium 
isotopes in whole blood 


• Development of sampling protocol 
• Community outreach and IRB approval 
• Sample collection expected to begin before 


end of 2011.  


 
* Pappas et al. 2006 







Ongoing Work 


• Validation of CDC method for uranium 
isotopes in urine (Pappas et al. 2006) 


• Development of new method for uranium 
isotopes in whole blood 


• Development of sampling protocol 
• Community outreach and IRB approval 
• Sample collection and analysis expected to 


begin before end of 2011.  
 







NYS Current Biomonitoring Program 
Specific Aims 


1. Expand number of NYC HANES analytes for Persistent 
Organic Contaminants  


2. Expand number of NYC HANES analytes for Inorganic 
Compounds 


3. Assess Exposure to Depleted Uranium (DU) in NY 
state residents impacted by industrial site 


4. Methyl Mercury exposure of Asian populations in NYC 
and Albany 


5. Pilot studies to develop methods for emerging 
contaminants in human specimens (Wadsworth/SUNY 
SPH) 


 







Target Chemicals 
• Persistent organic pollutants in serum and other matrices:  


PCBs, OC pesticides and brominated flame retardants such 
as polybrominated diphenyl ethers 


• Organophosphate pesticide metabolites in urine 
• PAH metabolites in urine 
• Phthalate esters and their metabolites in urine 
• Perfluorinated compounds in serum 
• Bisphenol A in serum and urine 
• Cotinine in serum and saliva 
• Perchlorate, phytoestrogens, thyroid hormones, creatinine, 


benzophenone/benzotriazole, organotin compounds, 
musks, new BFRs, emerging environmental chemicals.  







Biomonitoring is an essential component of the 
National Environmental Public Health Tracking 


Network. 


• EPHT must include data on environmental 
hazards, human exposure, and health effects. 
The most health-relevant method of 
determining human exposure to environmental 
hazards is biomonitoring.  
     (CDC website 1/26/2011) 
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Biomonitoring 


 Exposure Assessment Approach 


 Assessment of internal dose by measuring 


the parent chemical (or its metabolite or 


reaction product) in human specimens 


 Integrates all sources/routes of exposure 


 Trace concentrations (vs environmental levels) 


 We measure concentrations, not exposures 


 







Optimal Characteristics of an Analytical Method 


*Biomonitoring 
 


 Sensitive 


 Specific/Selective 


 Accurate  


 Precise/Reproducible 


 Rugged 


 Cost effective 


 Minimal sample 


volume* 


 Simple* 


 Instrumentation 


 Multianalyte* 


 Compromise 


 High throughput* 


 Automation 


 QA/QC program* 


 Interlaboratory 


comparisons 







Analytical Steps 


Sample workup 
 Deconjugation 


 


Preconcentration 
 Extraction 


 


Separation 
 Chromatography 


 


Quantification  
 Isotope dilution – mass spectrometry 


 Other 


 


 Matrix, chemical & instrumentation influence the choice of 


analytical method 







Analytical Chemistry vs Biomonitoring 


Analyte 
 


Biomarker 


 


 


 


 


 Analyte metabolism & 


toxicokinetics 


 Biomarker selection 


 Variability in concentrations 


 Matrix factors 


 Sampling factors 


 Timing/place of collection  


 


 Validated method 


 Adequate facilities & instrumentation 


 Qualified personnel 


 QA/QC (e.g.,  laboratory blanks) 


 Available analytical standards 







Biomarker  & Matrix  Selection 


Biomarker choice 


 Most abundant/relevant compound for target 


population 


• Minimize exposure misclassification 


Matrix choice 


 Urine:  non-persistent chemicals 


 Blood: persistent chemicals 


 Other matrices? 


• Endogenous matrix components can affect the 


analytical results 


o Phthalates  (esterases) 


 Stability,  collection issues 
 


 
Calafat and Needham. Int J Androl. 2008, 31(2):139-43 







Variability in Urinary Concentrations: BPA 
Example 


   8 adults: regular (uncontrolled) 


setting 


Collected all urine voids (N = 427 


including 56 FMV) for 7 days in 2005 


 Between-day/within-person variability:  


77% (FMV) & 88% (24-h) of total variance 


 Within-day variance (70%) > between-


person (9%) & between-day/within-person 


(21%) variances for spot collections 


Multiple collections per person to better 


categorize exposure? 


 Episodic exposures (e..g., diet) 


 Similar data for other NPPs  


 Time of collection and last urination 


 


 


 


Ye et al. EHP 2011, 119:983-8 







Variability in Urinary Concentrations: Phthalates 
as a Case Study 


  
 DEHP (MEHHP) vs DEP (MEP)  


Distinct patterns 


MEP:  between-person variability 


accounted for > 75% of total 


variance 


MEHHP:  within-person variability 


contributed 69–83% of total 


variance 


Spot samples intra-day variability : 


MEHHP (51%) & MEP (21%) 


Nature of the exposure (diet 


vs. other) & timing of 


collection  
 


Preau et al.  EHP 2010, 118(12):1748-54 
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Exposures Based on 24-h Collections Also Vary 


 24-h collections reflect “current” exposure, but not 


necessarily past or future exposures 


 Ye et al. EHP 2011, 119:983-8 


   BPA total daily exposure (µg) 
 


Day P1 P2 P3 P4 P5 P6 P7 P8  


Mon 5.9 3.3 4.4 9.5 4.1 7.6 3.6 4.4  


Tue 3.1 4.3 1.7 7.0 5.6 5.2 1.8 6.5  


Wed 2.8 5.2 3.9 3.6 5.8 6.1 3.3 1.9  


Thu 5.5 4.7 4.0 4.6 5.8 8.1 13.0 2.3  


Fri 8.7 2.5 3.0 3.8 3.4 11.3 5.2 11.0  


Sat 3.9 3.7 4.6 2.0 3.2 4.9 4.4 2.0  


Sun 1.5 1.2 19.7 4.0 4.5 3.8 4.5 1.1  


Mean (Mon–Sun) ± SD  


 4.5±2.2 3.5±1.3 5.9±5.7 4.9±2.3 4.6±1.1 6.7± 2.3 5.1±3.4 4.2±3.2  







NPPs Urine/Serum Concentrations: BPA Example 


 20 adults (controlled setting) 


Healthy, non-smokers, no dental work  


Housed for 24-h at clinical facility (2009) 


 Ingested one of 3 specified meals of 


standard grocery store food items 


 All voided urine collected at regular 


intervals over 24 h (N = 389) 


 Serum samples taken until 10 pm of the 


study day (N = 321) 


Urinary elimination (~1h time lag)  


correlated to serum time-course 


Variable [urine] & [serum] 


 [Urine]av ~ 42*[serum] av  


 
Teeguarden et al. Toxicol Sci 2011, 123(1):48-57 







Sampling Strategies (NPPs) 


 One specimen, but multiple biomarkers 


 Does a single sample adequately characterize an 
individual’s average exposure for a given time period? 
 24-h vs spot collections 


 Suitability of one sample approach depends on 
biomarker, exposure scenario and population 


 For chronic exposures, probably 


 For episodic exposures, maybe, depending upon type (e.g., 
diet), frequency and magnitude of exposure 


 Time of collection and last urination for spot collections 


 Age-related variability 


 Can we overcome variability? 


 Multiple urine collections per person 


 Cost (storage, analysis) & compliance considerations 


 “Pooling” several spot samples 


 Is variability even known? 
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Calafat et al. EHP 2010, 118:679-85 







Collection Protocols & Data Interpretation 


Collection in clinical settings 


Birth, surgeries, IVF treatments, other 


Medical devices, IVs, catheters 


Plasticizers (e.g., DEHP, BPA) can leach                                    


from tubing 


 [DEHP metabolites] >> [DEHP metabolites]background levels 


 [Other phthalate metabolites] unremarkable  


 [BPA] >> [BPA]background levels 


Biomonitoring data reflect a true exposure, but not 


“general” environmental exposures 


Yan X et al. Hum Ecol Risk Assess 2009,15:565–78; Vandentorren et al. Environ Res 2011,111:761-4  







Collection & Storage Matter 


Biomonitoring integrates all sources/routes 


of exposure 


 Also from external contamination 


Contamination before analysis  


 Unknown sources/routes of exposure 


 Ubiquitous chemical & trace levels in humans 


 Collection procedure may be the source 


• Setting (e.g., medical interventions) 


• Matrix cross-contamination 


 Archived specimens 


We can’t completely rule out external 
contamination 
 Consistent use of field blanks & blind QCs 


 Describe collection setting & sampling procedures 


• How/when/where? 


 


 


Calafat and Needham EHP 2009, 117:1481-5 







Take Home Messages − Future Directions 
Biomonitoring is one tool for exposure assessment 


 Integrates sources/routes of exposure 


 Trace vs environmental levels 


 Requires complex analytical methods 


Many analytes can be measured, but not all analytes 


are good exposure biomarkers 


 Interpretation of Biomonitoring data  


 Selection of appropriate biomarkers 


• Biomarker metabolism & matrix factors 


 Multiple samplings may be needed (NPPs) 


 Collection & handling considerations (how/when/where?)  


• Stability (analyte & matrix) 


• Ubiquitous & unknown potential contamination sources  


• Archived specimens & field blanks 


Used properly, biomonitoring undoubtedly improves 


exposure assessment 







For more information please contact Centers for Disease Control and Prevention 


1600 Clifton Road NE, Atlanta, GA 30333 


Telephone, 1-800-CDC-INFO (232-4636)/TTY: 1-888-232-6348 


E-mail: cdcinfo@cdc.gov  Web: www.cdc.gov 


The findings and conclusions in this report are those of the authors and do not necessarily represent the official 


position of the Centers for Disease Control and Prevention. 


THANK YOU! 


National Center for Environmental Health 


Division of Laboratory Sciences 
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What is Usability Testing? 
 
 
 


• In-depth, interviews with study 
participants to elicit feedback on the 
content and design of materials.  


• Allows for accurate and quick identification 
of confusing elements, such as difficult 
concepts or ambiguous images.  


 
 


 







  


Why Usability Test for FOX? 


 


• Ensure that the results communication 
materials are clear and meaningful for FOX 
participants. 


• Inform the development of a template that 
can be used to return results to a broad range 
of Californians. 
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Outcomes of Usability Testing  


1. How to make chemical results and 
background information more clear            
to firefighters  


 


2. What else firefighters wanted to know 


 


3. Lessons for developing a template for 
results return 
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Development of FOX materials for 
Reporting Chemical Results 


 


 


Usability  
testing with Orange  
County firefighters  


August 2011  


Drafted FOX results  
return materials, including  
new chemical fact sheets  


June 2011 


Usability tested and refinement of MIEEP results 
return materials  
February 2011 


Initiate discussion of results 
 return materials for Maternal Infant  


Environmental Exposure Project(MIEEP)   
January 2009 
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Usability Testing (UT)  
August 2011 


• Recruitment 


– During firefighter wellness/fitness appointments or at a fire 
station 


– 17 male firefighters participated 
 


• Interviews 


– 1-hour 


– Individuals or small groups 


– 3 rounds of interviews 
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First Set of Chemical Results 


4 Metals in blood  


– Cadmium 


– Lead 


– Manganese 


– Mercury 


12 Perfluorochemicals (PFCs) in blood 
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What We Intended to Communicate 


Individual chemical test results 


Context for understanding results 
• Level of concern (if one is available) 


• National population levels 


• FOX population levels 


Chemical background 
• Potential exposure sources  


• Possible health concerns  


• Possible ways to reduce exposure 
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Your Lead Lab Results                                                                         Part 1: Metals in Blood   


 
 
 
We tested your blood for lead. Lead is a metal that is found in nature and is used in many industries and products.   
 


 
Was there lead in my blood? 
Yes.  Your lead level was X µg/dL.   
 


 
What can I compare my levels to? 
You can use the table above and the graph of your lead results to compare your lead levels to: 
 


 Other firefighters in this study.  We found lead in all firefighters tested.  The levels ranged from Y to Z µg/dL. 
 


 National levels 
 


o  Median.  Half the adults tested in the U.S. had a level above the median and half below.      
o 95th percentile.  95% of adults tested in the U.S. had a level below this number.   


 


The national median and 95th percentile do not tell us anything about what level might be a health concern.  
They are just another way for you to compare your results with others. 
 


 Level of concern.  Your lead level was below the level of concern.  A lead level of 10 µg/dL or greater may be a 


concern. 







11 


 


Your Lead Lab Results                                                                         Part 1: Metals in Blood   


 
We tested your blood for lead. Lead is a metal that is found in nature and is used in many industries and products.   
 


Your level of lead Range of levels for 
firefighters in this study 


National levels Level of concern 


Median 95th percentile  


x micrograms per 
deciliter(µg/dL) 


y to z µg/dL 1.3 µg/dL 3.9 µg/dL 10 µg/dL and above 


 
Was there lead in my blood? 
Yes.  Your lead level was X µg/dL.   
 


What can I compare my levels to? 
You can use the table above and the graph of your lead results to compare your lead levels to: 
 


 Other firefighters in this study.  We found lead in all firefighters tested.  The levels ranged from Y to Z µg/dL. 
 


 National levels 
 


o  Median.  Half the adults tested in the U.S. had a level above the median and half below.      
o 95th percentile.  95% of adults tested in the U.S. had a level below this number.   


 


The national median and 95th percentile do not tell us anything about what level might be a health concern.  
They are just another way for you to compare your results with others. 
 


 Level of concern.  Your lead level was below the level of concern.  A lead level of 10 µg/dL or greater may be a 


concern. 
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Frequently Asked Questions About Lead 


Firefighters are most at risk for exposure on the job when lead is present in fumes, dust or vapor. 


Where is lead 


found? 


Lead is widespread in the environment and is in many products.  The most common sources of lead are: 


 Chipped or peeling paint and dust in and around houses built before 1978 (when lead was banned in 
house paint).  


 Bare soil around houses built before 1978 and near roadways.  


 Worksites or hobby areas.  Examples include construction and painting sites, shooting ranges, areas 
where lead solder is used, battery and scrap metal recycling facilities. 


Can lead harm 


people’s 


health? 


 Lead can affect brain development and contribute to learning problems in babies and young children.  


 Lead can increase blood pressure, decrease kidney and brain function and cause reproductive 


problems in adults. 


What can I do?  Clean up and keep children away from peeling paint, especially in houses built before 1978. 


 If you plan to permanently remove or seal lead-based paint, use a certified professional. 


 Cover bare soil with grass, bark or gravel, especially around houses built before 1978. 


 If you do any house renovation or work with lead, even as a hobby, use proper protective equipment, 
such as a respirator and coveralls.  Keep work dust contained.  Shower after working and wash work 
clothes separately.    


 Wash your hands before eating or drinking. 


 Vacuum, wet mop and use a damp cloth to clean regularly. 


 Eat a well-balanced diet that includes foods high in iron and calcium. 


For More Information: 


 Orange County Lead Poisoning Prevention Program at (714) 567-6220  


 California’s Childhood Lead Poisoning Prevention Program at (510) 620-5600, or go to: 


http://www.cdph.ca.gov/programs/CLPPB/Pages/default.aspx 


 California’s Occupational Lead Poisoning Prevention Program at (510) 620-5740, or go to: 
http://www.cdph.ca.gov/programs/olppp/Pages/default.aspx 
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Main Changes Made for Clarity 


• Added tables 


• Developed new results graphics 


• Changed fact sheets to Q & A format 
and expanded resources   
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What Else Did Firefighters Want to Know? 


• Why are we studying firefighters… 


– if health effects of tested chemicals are uncertain 


– if exposure is through everyday products 


 


• Purpose of the study 


 What will be done with the data? 
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What Else Did Firefighters Want to Know? 


• Do chemical levels differ by factors such as 


– Age 


– Years as a firefighter 


– Job classification 
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In Response to Firefighters 
  


Developed new fact sheet 


– Why we study firefighters 


• Increased exposure risk 


• Few studies to date  


• California statewide database 


– What firefighters can learn  


– Ways to reduce chemical exposures on the job  


Revised cover letter  


– Significance of firefighter contribution 
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In Response to Firefighters 
  


Evaluating how to make aggregate 
FOX study findings accessible 
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Participant Results Package 


• Cover letter 


• “Why we are studying firefighters” 


• Chemical results for each metal 
and PFCs as a group: 


Laboratory test results page 


Frequently-asked questions (FAQs) 


Graph 
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Cover Letter 


Why 


firefighters? 


Lead 


Mercury 


Cadmium 


Manganese 


PFCs 







Next Steps for FOX 


Approval 


• Submit results reporting revisions to CDPH and         
UC Irvine institutional review boards 


Report 
Results 


• Merge data with reporting templates 


• Review for accuracy 


• Mail 1st set of results to firefighters 


2nd set 
results 


• Expand templates for next set of chemicals 


• Report 2nd set of results to firefighters   
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Future Usability Testing 


                 Context for results  


          Data tables 


 
Graphic displays 
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PFC tested 
Your PFC level 


in µg/L 


Range of levels for 
firefighters in FOX  


in µg/L 


Number of 
firefighters the PFC 


was found in 


National levels in µg/L 


Median 95th percentile  


PFOA  


Perfluorooctanoic acid 
     


PFOS  


Perfluorooctane sulfonic acid 
     


PFHxS  


Perfluorohexane sulfonic acid 
     


Et-PFOSA-AcOH              
2-(N-Ethyl-perfluorooctane   
sulfonamido) acetic acid 


     


Me-PFOSA-AcOH          
2(N-Methyl-perfluooctane 
sulfonamido) acetic acid 


     


PFOSA              
Perfluooctane sulfonamide 


     


PFDeA             
Perfluorodecanoic acid 


     


PFBuS                
Perfluorobutane sulfonic acid 


     


PFHpA        
Perfluoroheptanoic acid 


     


PFNA           
Perfluorononanoic acid 


     


PFUA        
Perfluoroundecanoic acid 


     


PFDoA    
Perfluorododecanoic acid 


     







Thank  You 
Questions? 


24 








The Washington 
Environmental 
Biomonitoring Survey 


Blaine Rhodes, P.I. 
Washington State Department of Health 







The Washington Environmental 
Biomonitoring Survey (WEBS) 


 CDC awarded biomonitoring grants to 3 states in 
2009 (NY, CA and WA) 
 5 year grant, yearly noncompetitive renewals 


 Goals of Grant:  
 Increase biomonitoring capacity at public health labs 
 Provide state-level biomonitoring data to compare to 


national data 
 Conduct surveillance of analytes important to state and 


local exposure prevention efforts 







General Population Survey 
(Grant Years 1 and 2) 


 Objectives of the WEBS  Project 
 In the General Population measure levels of  


 total arsenic 
 speciated arsenic  
 metabolites of organophosphate 
 pyrethroid pesticides 


 Compare to national levels from NHANES 
 Measure levels of other selected metals in urine and 


drinking water  
Other Activities 
 Establish an Advisory Committee  
 Identify and develop add-on projects 


 







WEBS Staff 
 Public Health Laboratories -  


 PI 
 Chemist 3 and Chemist 1 
 WEBS laboratory coordinator 


 IT – FTE hours to adapt lab LIMS and create databases in EPI 
 Non-infectious Conditions Epidemiology (NICE) – Study design, IRB 


applications, manages field work, sends results letters, and statistical 
analysis: 
 2-3 field management staff 
 Sr. Epidemiologist 
 Statistician 
 CSTE epidemiology fellow 
 Clerical support 


 Division of Environmental Health – Develops and consults on projects, 
answers questions from participants, works with Advisory Committee: 
 2 Toxicologists 







Stage 1 
Select 70 Block Groups 
(40 Year 1, 30 Year 2) 


Stage 2 
Select 27 Housing Units 


All residents 
Age 6+ 


General Population Survey 
Participant Selection: 2-stage sampling  







General Population Sample: selected block groups 
Samples collected May, 2010 – June, 2011 







General Population Survey 
Recruitment 


 
 Introductory letter from local health department 
 Field team visits household, enrolls participants, 


administers household questionnaire and collects 
water sample 


 Field team returns to pick up frozen urine sample 
and self-administered questionnaires 


 Spanish speaking field staff and translators available 
for other languages 


 Procedures/protocols approved by WA State 
Institutional Review Board 


 







• One time urine sample  
• Drinking water sample from each household (Tracking 


Network collaboration) 
• Two Questionnaires 


o Household questionnaire asks about use of pesticides 
around home, source of drinking water, household income 


o Self-administered questionnaires asks about recent diet, 
occupation, personal pesticide use, and demographics 


• Archived urine samples stored for up to 5 years, with 
permission. 


General Population Survey 
Sample and Data Collection 







General Population Survey 
Laboratory Testing 


• DOH WEBS lab staff trained at CDC 
•Requirement of grant to use the same methods as CDC 
•Goal of grant to compare results to NHANES 


• Urine and drinking water samples analyzed at 
DOH Public Health Laboratories  
• Field staff trained in collection and shipping by 
WEBS trainers 







Laboratory Testing 
 


•Total metals testing is a known 
quantity 
•Speciated metals are edge of the envelope – more 
difficulties 
•CDC is still perfecting pesticide metabolite methods 
•Our laboratory developed its own creatinine 
capability 







•Results sent to participants within 8 weeks, if possible 
•Reportable values: 


•Total As (reported to all participants) 
•Pb  reported only if > urine Pb equivalent to blood lead 
screening values 
•4 metals reported only if > occupational values (Cd, Co, Tl, 
U) 
•Water: 6 metals (As, Cd, Pb, Tl, U and Mn) compared to 
EPA drinking water standards  


•Pesticides  
•Results compared to 95th percentiles of NHANES national 
data – no health cutoff values 


•Toll-free number for participants to call with questions 


General Population Survey 
Participant Feedback 







General Population Survey 
Results 







General Population Survey 
Results 
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• 1422 urine samples and 502 drinking water 
samples 


• Household volunteer rate : 37% 
•   Urine results creatinine-corrected…. 


1. Compare results to NHANES (2627 samples) 
2. Use questionnaire data to identify high risk 


activities 
3. Make at least tap water data available on 


Washington Tracking Network Portal 


General Population Survey 
Data Analysis 







High Risk Population Studies – Years 2 and 3 


General population samples are collected 
 Pyrethroid pesticide method is in validation 
 OP pesticide method is in development 
 Other general population studies are in discussion 


High risk population studies have begun 
 High Arsenic groundwater study on Whidbey 


Island 
 High occupational exposure to pyrethroid 


pesticides (Applicators) 







High-Risk Arsenic Exposure Survey  
Results 


 July – September, 2011 
 Screened 313 households for arsenic in water using a 


field test kit 
 Collected 173 urine samples and 82 drinking water 


samples 
 All samples have been analyzed and results reported 


back to participants 
 Environmental Public Health Tracking Network 


supported the drinking water testing at the PHL 
 
 







WEBS Advisory Committee 
 Have met 3 times in 2009 
 Provides recommendations to WA DOH on biomonitoring 


activities 
 Members include:  


 Catherine Karr, MD, PhD, MS, FAAP; University of Washington (UW) 
 Mike Yost, PhD, MPH;  UW/Alternates: Richard Fenske, PhD, MPH, 


and Chris Simpson, PhD  
 Tom Burbacher, PhD; UW/Alternate: Elaine M. Faustman, Ph.D 
 Rob Duff, MS; Washington State Department of Ecology 
 Ngozi Oleru, Ph.D.; Public Health Seattle/King County  
 Harvey Crowder, DVM, MS; Walla Walla County Health Dept. 
 Erika Schreder, MS; Washington Toxics Coalition 
 Glen Patrick, MPH; WADOH-Environmental Public Health Tracking 
 Lon Kissinger, MS; US EPA Region 10  
 Allan Felsot, Ph.D.; Washington State University 
 Todd M. Schoonover, Ph.D., CIH, CSP; Washington State Department 


of Labor & Industries 







Future Projects 
Based on Advisory Committee Recommendations 


Measure urinary pyrethroid metabolites in a 
population of residential pest control professionals 
who routinely work with pyrethroid insecticides.  


 Measure mercury in hair in high seafood consumers 
with a focus on Asian populations known to have 
frequent consumption of seafood.  


 Analyze Year 1 and 2 general population urine samples 
for Bisphenol A and the panel of phthalates.  


 Prepare for laboratory analysis of NNAL, as resources 
permit. 







Year 3  
Surveillance for Pyrethroid Metabolites Among 


Pesticide Applicators 
 Conduct pyrethroid biomonitoring among licensed 


residential pest control professionals 
 Collaboration with Urban Integrated Pest Management 


Program/Washington State University 
 Collect urine samples and questionnaire data 
 Identify practices related to high exposures 
 Compare to state-level background data (Year 1 and 2) and 


use results for prevention activities 
 Currently in planning stage 


 Focus groups in November to finalize questionnaire and 
develop sample size 


 Can we get around the LIABILITY Question? 
 







Contact Information 


Blaine Rhodes 
Washington State Dept. of Health  
Blaine.rhodes@doh.wa.gov 
206-418-5520 
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Biomonitoring California1


Scientific Guidance Panel Meeting 
 


Cal/EPA Building, Byron Sher Auditorium, 2nd Floor 1001 I Street, Sacramento 
 


To view the webcast, follow instructions provided at http://www.calepa.ca.gov/Broadcast 
 


November 10, 2011:  10:00 am – 5:00 pm 
 


 
Welcome  
George Alexeeff, Acting Director, Office of Environmental Health Hazard Assessment (OEHHA) 
 
Overview of the Meeting  
Ulrike Luderer, Chair, Scientific Guidance Panel (SGP) 
 
Program and Laboratory Updates 


Presentation:  California Department of Public Health (CDPH), Environmental Health 
Laboratory (CDPH), Environmental Chemistry Laboratory (Department of Toxic Substances 
Control)  


 Panel Questions  
 Public Comment  


Panel Discussion and Recommendations  
 
Biomonitoring for Exposure Assessment:  Challenges and Future Directions 


Presentation: Antonia Calafat, Ph.D., Chief, Organic Analytical Toxicology Branch, National 
Center for Environmental Health, Centers for Disease Control and Prevention  


 Panel Questions  
 Public Comment  


Panel Discussion  
 
Lunch 
 
Presentations by Washington and New York State Biomonitoring Programs 
 


Washington Environmental Biomonitoring Survey 
 Blaine Rhodes, Office Director, Environmental Laboratory Sciences, Washington State 


Public Health Laboratories  
 
Expanding the Capability and Capacity for Biomonitoring at the Wadsworth Center,  
NY State Department of Health 
 Kenneth M. Aldous, Ph.D., Director, Division of Environmental Health Sciences, 


Wadsworth Center, New York State Department of Health  
 


 Panel Questions  
 Public Comment  
 Panel Discussion  
 
Break 


                                                 
1 California Environmental Contaminant Biomonitoring Program (CECBP), codified at Health and Safety 
Code section 105440 et seq. 
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Update on Maternal and Infant Environmental Exposure Project (MIEEP or Chemicals in Our 


Bodies Project)  
Presentation:  Tracey Woodruff, Ph.D., M.P.H., Associate Professor, University of California, 
San Francisco (UCSF) and Director, UCSF Program on Reproductive Health and the 
Environment  
Panel Questions 


 Public Comment 
 Panel Discussion and Recommendations 
 
Summary of Results Return Testing in the Firefighter Occupational Exposures (FOX) Project  


Presentation:  CDPH 
 Panel Questions  
 Public Comment 
 Panel Discussion and Recommendations 
 
Open Public Comment Period 
 
Wrap up 
 
Adjournment 
 


 







   


Biomonitoring California and Its Scientific Guidance Panel 
 
The Scientific Guidance Panel (SGP) of the California Environmental Contaminant Biomonitoring 
Program (codified at Health and Safety Code section 105440 et seq.; also known as Biomonitoring 
California) was established in legislation (SB 1379, Perata and Ortiz, Chapter 599, Statutes of 
2006) to provide scientific oversight to the Program.  The Program is a collaboration of three 
departments in California state government:  the California Department of Public Health (CDPH), 
the Office of Environmental Health Hazard Assessment (OEHHA), and the Department of Toxic 
Substances Control (DTSC).  The Program will measure levels of environmental contaminants in 
California residents.  This information will be used to identify emerging environmental hazards and 
to evaluate the effectiveness of existing environmental programs.  Biomonitoring data will 
ultimately be used by policy-makers to protect Californians from environmental contaminants 
through better environmental programs and laws.  
 
 
 


Meeting Participation and Comment 
 


The order of items on the agenda is subject to change at the discretion of the Chair.  Materials 
related to the meeting are posted on the OEHHA web site 
(http://oehha.ca.gov/multimedia/biomon/agendas.html).   
 
Members of the public and representatives of organizations are invited to attend and participate in 
the SGP meeting.  To ensure that the meeting proceeds on schedule and all commenters have the 
opportunity to speak, public comments may be subject to time limits.  If necessary, the time allotted 
for public comments will be divided equally among all the individuals wishing to speak.   
 
If you have materials relevant to an agenda topic that you would like to provide to the SGP in 
advance of the meeting, please send one electronic copy (either by email to 
biomonitoring@oehha.ca.gov or by mail to Biomonitoring California c/o OEHHA, 1515 Clay St, 
16th Floor Oakland, CA 94612) 14 calendar days prior to the meeting.  If you are unable to meet 
the deadline for advance distribution, please bring 12 paper copies and one electronic copy of the 
materials to the meeting.  Relevant materials will be made available to the SGP. 


 
Biomonitoring California complies with the Americans with Disabilities Act (ADA) by ensuring that 
the facilities are accessible to persons with disabilities, and by providing this notice and information 
in alternative formats when requested. If you have special accommodation or language needs, 
please contact the program by calling (510) 622-3190 or by sending an e-mail to 
biomonitoring@oehha.ca.gov.  TTY/TDD/Speech-to-Speech users may dial 7-1-1 for the California 
Relay Service.  It is requested, but not required, that you contact us at least five days before the 
meeting so we can ensure that the necessary staff or equipment will be available for you at the 
meeting. 
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UCSF Program on 
Reproductive Health and 
the Environment (PRHE) 


Tracey Woodruff, Roy 
Gerona Roberto, Naomi 
Stotland and Carrie 
Dickenson 


February 16, 2011 


The Chemicals in our Bodies 
Project  


 
 
 







A Joint Project of 


• University California San Francisco 
– PI Tracey Woodruff 


• Biomonitoring California 
– PI Rupali Das 


• University of California Berkeley 
– PI Rachel Morello-Frosch 
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UCSF Study Personnel 
• Tracey Woodruff, PhD, MPH 


– Principal Investigator 
 


• Naomi Stotland, MD 
– Co-Investigator  


 
• Jackie Schwartz, MPH 


– Study Coordinator 
 


• Carrie Dickenson, MA 
– Study Coordinator 
 


• Jessica Trowbridge, MPH 
– Data Manager 


 
• Cynthia Melgoza Canchola 


– Research Assistant 
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Project Goals 


1. To measure and compare levels of about 100 chemicals in 75-
100 maternal-infant pairs; 


2. To identify leading sources of exposure to a subset of these 
chemicals; 


3. To develop and test an approach to provide chemical 
biomonitoring results to participants; and  


4. To evaluate the association of chemical exposure and 
pregnancy and birth outcomes.  
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Research Design and Methods 


• Recruit and enroll 75-100 maternal-infant pairs at San 
Francisco General Hospital  


• Interview women on potential sources of exposure to 
chemicals (diet, home environment, workplace, etc) 


• Collect biological specimens (urine, maternal and umbilical 
cord blood) 


• Develop report back materials for participants to understand 
their chemical biomonitoring results (Rachel Morello-Frosch 
previously presented) 
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Recruitment 
Eligibility:  


1. English and Spanish-
speaking 


2. 18 and older 


3. Due Date within 
Recruitment Timeline  


4. Delivering at SFGH 


5.  No high risk pregnancy 


 


Recruitment Sites: 


1. Centering Groups 
(Homeless Prenatal, 
Good Samaritan)  


2. OB Continuity Clinic 
(SFGH) 


3.  Nurse Practitioner 
Clinic (SFGH) 


4. Midwives Clinic (SFGH) 


5. Family Planning Center 
(SFGH) 
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Questionnaire Chemical Focus Areas 


• Pesticides 


• Perfluorinated Chemicals 


• BPA 
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Interview- Administered Survey 
Sections: 


• Food, Water and Cooking 


• Home (e.g. nail polish, dyes, paint, 
installation, furniter 


• Pesticides 
• Occupation 


• Reproductive History 


• Tooth Fillings 


• Demographics 


Typical Questions: 


• How many times a day, week, 
month or year do you eat  (Red 


Meat) ? 


• Since you became pregnant 
have you used any (nail polish or 


nail polish remover) ? 
• In the past 30 days, did you or 


anyone else in your home use 
chemicals or pesticides….  


• For birth control have you ever 
used (Mirena or other type of 
hormone-releasing Intrauterine Device)? 


 







At-Home Survey 


• Personal Care Products 


• Hair Care Products 


• Make-up 


• Body or Face Products 


• Cleaning 


• Bedroom, Closet, 
Home, Electronics 


 


• Is your mattress treated for 
stain protection or water 
resistance?  


• Do you usually sleep with a 
regular foam or memory 
foam pillow? 


• Do you own any clothing 
that is labeled wrinkle-
resistant or stain-resistant 
(e.g. shirts or blouses, 
pants, suit jackets)?  
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Sections:    Typical Questions: 


    







Chart Abstraction 


• Prenatal Charts: (age; ethnicity; medical history; previous 
pregnancies; pregnancy dating; emotional status; 
education/employment/finances; prenatal nutrition; weight 
history 


• Labor and Delivery Charts: (past obstetric history; 
medications; psychosocial history; past medical history; health 
history; initial newborn exam) 


• Birth Center Charts (newborn care; admission assessment; 
biophysical baseline) 
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Biological Specimen Collection 


• Maternal Urine: collected at time of exposure 
assessment interview (Creatinine, Phthalates, Perchlorate, 
Bisphenol A, Triclosan, Mercury, Pyrethroids (3-PBA),Chlorpyrifos metabolite (TCP), 
OH-PAHs (3 Phen), Metals (Pb, Cd, As, U), Speciated Arsenic 


• Maternal and Umbilical Cord Blood: collected 
at delivery (Metals (mercury, lead, cadmium), Perfluorinated chemicals, 
PCBs, Brominated Flame Retardants (PBDEs, PBBs and FireMaster 550, etc.), 
DDT/DDE (pesticide), Hexachlorocyclohexane (HCH, a pesticide – ex: Lindane) 
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Educational Materials 


Each Participant Received an 
End of Study Packet: 
• Healthy Everyday 


• Green Cleaning Recipes 


• Instructions on the safe removal 
of ants, cockroaches, mice 


• Lead Brochure 


• EWG’s Guide on PFCs and 
Triclosan 


• Dirty Dozen 


• NRDC’s Fish Guide 
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Recruitment Statistics 


• Started July 2010 - ended June 2011 
• Recruited ~ 5 participants/week  
• Enrolled 92 participants  
• ~ 65% of eligible participants are approached 


by our study team* 
• ~ 50.1% of approached participants enrolled*  
• Some reasons for not enrolling:  


• Disinterest in subject matter 
• Not enough time to participate and/or interview  
• No childcare, no transportation, etc.  
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*calculated for days in which there were eligible appointments 







Specimen Collection Success Rates  


• We collected  
– 83% of participant’s maternal blood 


– 98% of participant’s maternal urine 


– 67% of umbilical cord blood 


• Some reasons for missed collection : 
– Women delivered before able to interview i.e. urine  


– Delivered before being able to “flag” charts i.e. blood 


– Emergency or scheduled c-section i.e. cord blood.  
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Preliminary Results 
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• Blood lead levels  
– Reported to SFDPH for additional follow-up 


– Letter and brochure sent to participants 


• Elevated mercury 
– Conducted home assessment with SFDPH, US EPA 


Region 9 to determine sources of exposure  


– Provided health education to participant 


 







Next Steps 


• Data validation and analysis 


• Presenting and publishing results  
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