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INTRODUCTION TO THE ENVIRONMENTAL CHEMISTRY LABORATORY 
 
The Environmental Chemistry Laboratory (ECL) provides scientific leadership in analytical and environmental 
chemistry to the Department of Toxic Substances Control (DTSC) and other Cal/EPA programs. ECL resources 
include laboratories in Berkeley and Pasadena. 

Activities include 
• Sample analysis, consultation, and expert witness testimony in support of DTSC enforcement and criminal 

investigations 
• Measurement of chemicals in soils and groundwater from contaminated sites  
• Nationally recognized Reference Laboratory for hazardous waste analyses 
• Development of new methods to measure emerging contaminants and non-standard analytes in complex 

matrices 
• Special studies on toxic chemicals in consumer products  
• Providing data to support new statutes and regulations 
• Biomonitoring studies and exposure assessment of persistent, bioaccumulative and toxic chemicals in 

humans and wildlife. 
 

 
ECL’s sample analysis and consultation provide the scientific basis for DTSC to take actions to protect the 

environment, wildlife, and human health. 
 

Who We Are 
The Environmental Chemistry Laboratory (ECL), formerly known as the Hazardous Materials Laboratory (HML), 
was created in 1974 within the California Department of Health Services (now the Department of Public 
Health) to help address problems from growing volumes of potentially toxic chemicals in municipal and 
industrial wastes.  The laboratory developed and standardized test methods for the characterization and 
identification of hazardous wastes.  It has been instrumental in providing the scientific underpinning to the 
regulatory definition of “hazardous waste” and related laws and regulations for California. These early efforts 
helped set the standards for the Federal government’s RCRA hazardous waste program. In 1992, the 
laboratory became part of the Department of Toxic Substances Control.  
 
ECL serves as the reference laboratory for what is now the State Water Resources Control Board’s 
Environmental Laboratory Accreditation Program (ELAP), the State’s laboratory “certification” program under 
Title 22 California Code of Regulations (CCR) Section 64811(g).  ELAP is essential to ensure commercial 
laboratories that operate in California comply with analytical testing requirements for hazardous waste.  ELAP 
relies on ECL to validate and update new and alternative test methods, verify and refute data from commercial 
laboratories, and help investigate allegations of lab fraud.  As the reference laboratory, ECL provides legally 
defensible data for the Department and its programs. This includes responding to requests from project 
managers, participating in special projects and initiatives, researching and identifying emerging chemical 
issues of which the Department may not yet be aware; and exploring new technologies to find solutions to 
address these concerns and issues.  
 
Over the years, ECL has expanded its scope of work to not only provide analytical testing and consultation 
services to the Department, but also to collaborate with other University, State and federal agencies on 
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special studies on biomonitoring and exposure assessment of persistent, bioaccumulative and toxic chemicals 
in humans and wildlife.  With support from federal grants, ECL provides valuable information for the 
assessment of fate and transport and long term health effects of these chemicals.  Such studies provide the 
scientific basis for the establishment of new regulatory standards on the use of these chemicals. 
 
The work of ECL is shared between two labs, strategically located in Berkeley and Pasadena to be in proximity 
of the various DTSC regional and field offices.  It is the ongoing goal of ECL to develop and augment the labs so 
they have common baseline capacity along with differing specialized capabilities and expertise to meet the 
current and future needs of the Department.   
 
Currently, our laboratory has 50 DTSC scientists and support staff and ten grant-funded Visiting Scholars to 
carry out the critical activities of the laboratory.  We have a diverse group of scientists with different technical 
expertise and experience and of various levels of educational background (over one-third of ECL scientists 
have doctoral degrees and more than half have a graduate degree).  All of our staff are highly trained and have 
demonstrated competency in their work.   

What We Do 
ECL is structured with three Branches, Analytical Chemistry Branch (ACB), Biomonitoring Branch (B2) and 
Environmental Chemistry Branch (ECB).  Each Branch has its own specialization and expertise in supporting 
DTSC and other State and federal agencies.  Overarching all Branches is ECL’s Quality Assurance Officer who 
oversees and manages the quality and defensibility of laboratory activities and data. 
 
 

 
 

All Three Branches Provide: 
o Sample analysis to measure chemicals in soils, sludges, wastes, products and groundwater from 

hazardous waste facilities and generators; criminal investigations; and contaminated sites. 
o Consultation services for:  

 Analytical chemistry input to DTSC guidance documents 
 Updating analytical testing section in statutes and regulations 
 Technical support to DTSC field staff on sampling and test methods 

ECL Chief
Bruce La Belle, Ph.D.

Analytical Chemistry 
Branch

John Quinn, Ph.D.

Biomonitoring 
Branch

June-Soo Park, Ph.D.

Environmental Chemistry
Branch

Myrto Petreas, Ph.D.

QA & Technical Support 
Section

Carol Wortham
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o Development and validation of sample preparation and testing methods to measure toxic chemicals in 
consumer products and other non-standard matrices 

o Development of methods for testing priority chemical/product combinations 
o Special projects to comply with Legislative mandates  

Specific Activities of the Analytical Chemistry Branch Include: 
o Expert witness testimony in support of DTSC enforcement and criminal investigations 
o Validation of new and alternative test methods of commercial labs 
o Lab fraud investigations of commercial labs 
o Split sample analyses to check on quality of commercial labs 
o Development of methods to measure tentatively identified compounds (TICs) 

Specific Activities of the Biomonitoring Branch Include: 
o Method development and sample analysis for the California Biomonitoring Program 
o Non-targeted analyses of chemicals of emerging concern 
o Extramural grants and contracts to study emerging issues 
o Consultation with the Safer Consumer Products Program 

Specific Activities of the Environmental Chemistry Branch Include: 
o Exposure assessment of persistent, bioaccumulative and toxic chemicals in humans and wildlife 
o Special studies on toxic chemicals in dust and consumer products 
o Extramural grants and contracts to study emerging issues 
o Studies on flame retardants in furnishings in support of SB1019 
o Consultation to DTSC Core Programs on Dioxins, PCBs and flame retardants 

Specific Activities of the Quality Assurance & Technical Support Section Include: 
o Implementation, maintenance and improvement of ISO/IEC 17025 Quality Management System 
o Validation of test methods 
o Review of quality assurance project plans (QAPPs) and work plans to meet data quality objectives  
o Overseeing the ECL Laboratory Information Management System (LIMS)  
o Providing analytical chemistry input to DTSC guidance documents 
o Oversight on contract labs, including review of all data packages  
o Coordination with the Environmental Laboratory Accreditation Program (ELAP) 

 

 

https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwj9hfS9mL_PAhVEKGMKHbgyAoIQjRwIBw&url=https://www.kegworks.com/libbey-chemistry-mixologist-bar-glassware-set-6-pieces&psig=AFQjCNF0VDWR5wmwBUkJOIbD45Ntja8njQ&ust=1475603188727020
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SUPPORT TO THE DTSC CORE PROGRAMS 
 
Sample Analysis 
ECL receives and analyzes samples collected by various DTSC Programs, such as Criminal Investigations, 
Enforcement and Site Cleanup.   In addition, ECL analyzes samples from the California Biomonitoring Program 
and other special studies. We measure over 2,000 chemicals in water, soils, wastes, products and biological 
samples (fish, eggs, human tissues). We follow standard methods issued by authoritative bodies (such as 
USEPA SW-846) but we also often adapt and/or develop new methods to measure chemicals in new matrices 
(children’s toys, jewelry, e-wastes, glass beads, 
fabrics and foam) or new, previously unknown or 
yet-to-be-regulated chemicals.  
 
Sometimes, however, requests for sample analysis 
exceed ECL’s capacity.  That’s when Contract labs 
are used to handle this additional work flow. 
Contract Labs are also used for analyses in certain 
fields that ECL cannot perform, such as Fish 
Bioassays, Asbestos, etc. ECL selects and monitors 
Contract Labs that can provide analytical reports of 
the same data quality as if the analyses were 
performed by ECL. 
 

Our focus is to produce results that are scientifically valid, meaningful, and defensible in  
court proceedings in support of the Department and State. 

 

Contract Laboratory Selection Criteria  
Commercial labs are invited to submit bids through a formal process directed by the Department of General 
Services.  Prospective bidders respond to requirements set by ECL and, after an impartial review of all 
applications, the best applicant meeting the minimum requirements with the lowest bid is awarded the 
contract by DTSC. ECL staff review all data packages to ensure their data quality. 
 

Expert Witnessing 
ECL’s work has been a critical part of many DTSC legal cases. At legal proceedings, ECL staff needs to defend 
before opposing experts not only the information in the laboratory reports, but all the underlying data. This 
includes not just sample results but all instrument calibration and data quality information. One sample 
submitted to the lab for a single analytical method often generates over 60 data points, along with the lab 
notebook notes, resulting calculations, etc., that need to be carefully reviewed in preparation for testimony 
and cross‐examination. ECL’s work contributed to many recent successful cases, such as the AT&T and X, 
highlighted in this report. 
  

http://dtsc-share/Support/ecl/ECL%20Pictures/ECL%20Laboratory%20Photos%2005_17_11%20137.jpg
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PERFORMANCE INDICATORS 
 
We use Performance Indicators to measure how well we’re doing our job (qualitatively and quantitatively) and 
to set targets for continuous improvement. We have developed, and we track, PIs for the numbers and types 
of samples we analyze; the numbers of publications in peer-reviewed journals; our performance in national 
and international quality assurance programs; and the achieved turn-around-time for analyses). PIs help us set 
targets for continuous improvements of our internal lab practices and on coordinating and collaborating with 
our stakeholders.    Below are some of our Performance Indicators:  

 Number of Chemicals Analyzed  
Environmental samples (soils, liquids, products and other material) are submitted to the laboratory by 
inspectors from many DTSC programs, including Criminal Investigations, Enforcement, Brownfields and Site 
Clean-up. Samples from special projects, such as Biomonitoring (blood and urine) and Consumer Products 
(toxic chemicals in dust and products) are also analyzed. Using state-of-the-art equipment, ECL scientists 
perform analyses for more than 2,000 individual chemicals. When the ECL’s capacity is exceeded, samples are 
sent to commercial labs contracted and overseen by ECL staff. The table shows work performed by ECL and its 
contract labs over the last 3 years. More samples were sent to contract labs in 2014-15 during the lab 
relocation from Los Angeles to Pasadena. The graph shows the various chemicals analyzed in 2015-16. 
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Number of Samples by Program 
These pie charts show the distribution of samples received from DTSC Core Programs for the past three fiscal 
years.  Due to Department reorganization, some Program names have changed.  HWMP = Hazardous Waste 
Management Program; SPWP = Safer Products and Work Places; OLA = Office of Legal Affairs; OCI = Office of 
Criminal Investigations. 

 

                          FY 2013-14              FY 2014-15                         FY 2015-16 

    

 

In-house vs. Contract Lab Analyses 
  FY-2013-14 FY-2014-15 FY-2015-16 

  ECL 
ECL 

Contract 
Labs 

% by 
Contract 

Labs 
ECL 

ECL 
Contract 

Labs 

% by 
Contract 

Labs 
ECL 

ECL 
Contract 

Labs 

% by 
Contract 

Labs 
# of Samples Received 2,167 143 6.6 1,946 417 21.4 2,769 180 6.5 
# of Analyses Requested 6,417 183 2.9 4,817 821 17.0 4,821 250 5.2 
# of Chemicals Measured 102,851 1,799 1.7 76,263 17,133 22.5 62,645 3,402 5.4 

 
Proficiency Testing 
It is essential that accurate and precise results be reported by ECL for decision-making by all DTSC programs. 
Tracking our performance is one of the ways in which we evaluate and document the quality of the data we 
generate. We participate in proficiency studies and compare our results on hundreds of chemicals with the 
study’s acceptance criteria, with other previous studies and with the results of other participating laboratories. 
The National Environmental Laboratory Accreditation Program requires that laboratories pass two out of the 
latest three single blind, single-concentration proficiency testing studies for each field of testing (program-
matrix-analytes) per year. Laboratories are considered proficient if they score 80 percent or above. ECL 
consistently achieves scores above 99%. The graph shows ECL’s scores for the last few years. Fewer chemicals 
were tested in 2015 because of the relocation from Los Angeles to Pasadena. 

For its work with chemical contaminants in biospecimens, ECL participates three times per year in proficiency 
testing organized by the Centers for Disease Control and Prevention (CDC) and by the Arctic Monitoring 
Assessment Program (AMAP). ECL has received perfect scores in all the fields of testing offered by these two 
programs.  
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Target: 99%  

 

 

Number of ECL Staff Publications 
Peer Reviewed Publications:  ECL has a long tradition in scientific excellence.  A list of ECL Publications since 
1985 is maintained, updated regularly, and reprints are made available to the public. The number of peer-
reviewed scientific publications by ECL staff is an indicator that ECL is a highly proficient laboratory, with highly 
qualified scientific staff.  The following chart represents ECL Publications per year from 1985 through 2016.   

Target:  6-7 Publications per year   
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EXAMPLES OF RECENT ACTIVITIES 
Technical Support to the Safer Consumer Products Program 

ECL staff participates on DTSC’s Safer Consumer Products program, Consumer 
Product Evaluation Team (CPET).  Staff reviews chemical and physical 
properties of candidate chemicals and products, the availability and 
limitations of existing analytical methods, and the need for method 
development. Recent activities included new methods developed for testing 
of house dust and children’s foam products for TDCPP/TCEP and other 
organophosphorus flame retardants (OPFRs), as well as urinary metabolites of 
OPFRs.  

 
 

Metal Recycling Enforcement Initiative 
Metal recycling is a major industry in which automobiles and appliances at the end of their useful lives are 
“de‐polluted” by removing components containing mercury, lead, other metals and polychlorinated biphenyls 
(PCBs) before they are dismantled and shredded 
to separate and recover ferrous and nonferrous 
metals. The remaining components (foam, 
plastics, rubber, glass, wood, paper, leather, 
textiles) are often referred to as shredder 
waste. Facilities can recover a majority of the 
metallic components with the current available 
technology, but the resulting shredder waste 
often contains toxic chemicals posing 
environmental contamination. To support DTSC 
Enforcement and Criminal Investigations activities, ECL performs multiple tests including total concentration 
of metals, mercury and PCBs and leachable concentrations of metals and mercury from the metal-
contaminated debris and surface soil.  
 

ECL Provides Technical Support to the Department of Consumer Affairs for SB1019: Flame Retardants 
in Furniture 
In 1975, when California adopted a flammability standard (TB117, a flame test) to protect consumers from 
house fires, use of chemical flame retardants (FRs) was a cost efficient way to meet this standard. In recent 
years, however, significant concerns were raised regarding both the efficacy of FRs to protect from fires and 
the environmental and health impacts of FRs. As a result, a new standard was developed (TB 117-2013, a 
smolder test). In addition, a new law (SB1019) requires manufacturers of furniture products to disclose 
whether or not those products contain FRs above 1000 ppm. Failure to correctly disclose such information is 
subject to fines enforced by the California Department of Consumer Affairs (DCA). Our laboratory has been 
tasked with analyzing samples submitted by DCA for the presence of FRs.  
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Working closely with DCA, we developed a stepwise 
approach to screen samples for the presence of Bromine 
(Br) and Phosphorus (P) in order to limit the number of 
samples that would require quantitation for specific BFRs 
and OPFRs, respectively. X-Ray Fluorescence (XRF) is used 
to screen for the presence of Br and Inductively Coupled 
Plasma - Optical Emission Spectrometry (ICP-OES) is used 
to identify and measure the concentration of P. The same 
test samples were also analyzed for specific BFRs and 
OPFRs by gas chromatography - tandem mass 
spectrometry (GC-MS/MS) to demonstrate the applicability of the screening tests. Liquid 
Chromatography/Time-of Flight mass spectrometry operated with electrospray ionization (LC/ESI-QTOF) is 
used to explore and screen for flame retardants not included in the current list of chemicals measured by GC-
MS/MS. This work was captured in: Petreas M, Gill R, Takaku-Pugh S, Lytle E, Parry E, Wang M, Quinn J, Park J-
S. “Rapid methodology to screen flame retardants in upholstered furniture for compliance with new California 
labeling law (SB 1019)”. Chemosphere, 152:353–359, 2016. 
 
We will continue to expand the number of chemicals we measure to support DCA. As a state agency serving 
the public, ECL is sharing the screening approach and all laboratory methodologies with stakeholders by 
posting them on the DTSC website (http://www.dtsc.ca.gov/ECL/Flame_Retardants.cfm).  Since the new 
screening approach utilizes equipment (ICP-OES, XRF, GC/MS) used by most commercial laboratories 
specializing in the analysis of environmental samples, product screening can become widely available. 
Streamlined, simple and low cost analytical methods can help manufacturers and suppliers have their 
products tested and correctly labeled, ultimately benefitting the consumer. 

 

ECL’s Biomonitoring Studies Show Dropping Levels of Flame Retardants, a Possible Result of Their 
Phase-out 
We published two studies examining time trends 
in PBDEs. In the first such study, in collaboration 
with the Santa Rosa Women’s Health and Birth 
Center clinic, we collected and analyzed breast 
milk samples over two time periods (2003-05; 
and 2010-12) from healthy, first-time mothers. 
We found significantly lower PBDE levels in the 
more recent samples (2010-2012). However, 
even though levels dropped by ~39%, about 30% 
of the breastfed infants would be exposed to 
unacceptable levels of PBDEs (i.e., above the 
RfD). This work was captured in: Guo W, Holden 
A, Crispo-Smith S, Gephart R, Petreas M, Park J-S, 
“PBDE Levels in Breast Milk Are Decreasing in 
California”, Chemosphere, 150: 505 - 513, 2015. 

http://www.sciencedirect.com/science/article/pii/S0045653516302648
http://www.sciencedirect.com/science/article/pii/S0045653516302648
http://www.sciencedirect.com/science/article/pii/S0045653516302648
http://www.dtsc.ca.gov/ECL/Flame_Retardants.cfm
http://www.ncbi.nlm.nih.gov/pubmed/26693645
http://www.ncbi.nlm.nih.gov/pubmed/26693645
http://www.ncbi.nlm.nih.gov/pubmed/26693645
http://www.ncbi.nlm.nih.gov/pubmed/26693645
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In our second study, in collaboration 
with local veterinarians, we 
recruited house cats over two time 
periods (2008-10 and 2012-13). Cats 
can be a sentinel for toddlers and 
young children playing on the floor 
with frequent hand-to-mouth 
contact resulting in exposure to 
chemicals in the dust. We found 
that, while PCB and pesticide levels 
remained similar, there was a 
significant drop in PBDE levels in the 
cats’ blood. In addition, 
hyperthyroid cats had higher PBDE 
levels than non-hyperthyroid cats, in 
agreement with other researchers’ 
observations. This work was 
published in: Guo W, Garner S, Yen 
S, Petreas M, Park J-S, “Temporal 

changes of PBDE Levels in California house cats and a link to cat hyperthyroidism”. Environ Sci Technol, 50 (3), 
1510 – 1518, 2016.  
 
These results are in agreement with our measurements of PBDEs in serum from pregnant women and a 
probable outcome of the legislative restriction and ban of PBDEs since 2006. Together, these findings show 
that public health interventions work and also highlight the power of biomonitoring studies to test the efficacy 
of such interventions and the benefits of product reformulation. 
 

Where We Live May Affect Our Exposures to PBDEs 
While PBDEs are capable of long range transport (they have been found in the Arctic and other remote 
places), they are mostly known as contaminants of our built environment: Most exposures stem from the use 
of consumer products in indoor spaces (homes, offices, cars). It was, therefore, quite a surprise to see that 
residential proximity to solid waste facilities contributes to higher PBDE levels in the blood. Specifically, we 
looked at the proximity of such facilities to the residential addresses of 932 cancer-free women participating in 
our California Teachers’ Study on breast cancer. We found that after adjusting for age, race and 
socioeconomic status, compared to participants living >10 km from a facility: 

• Those living within 2 km had 45% higher BDE-47 and BDE-100 levels in their blood 
• Those living between 2-10 km had 35% higher BDE-47 and 29% higher BDE-100 

This work was published in:  Liu R, Nelson DO, Hurley S, Petreas M, Park J-S, Wang Y, Guo E, Bernstein L, Hertz 
A, Reynolds P, “Association between serum polybrominated diphenyl ether levels and residential proximity to 
solid-waste facilities”, Environ Sci Technol, 50 (7): 3945-3953, 2016. As the study was not designed to study 
this particular question, follow up studies with comprehensive exposure assessments are needed to confirm 
these initial observations. The potential Environmental Justice significance of these findings cannot be 
overlooked. 
 

http://pubs.acs.org/doi/abs/10.1021/acs.est.5b04252
http://pubs.acs.org/doi/abs/10.1021/acs.est.5b04252
http://pubs.acs.org/doi/abs/10.1021/acs.est.5b04252
http://pubs.acs.org/doi/abs/10.1021/acs.est.5b04252
http://pubs.acs.org/doi/abs/10.1021/es402204y
http://pubs.acs.org/doi/abs/10.1021/acs.est.5b04715?journalCode=esthag
http://pubs.acs.org/doi/abs/10.1021/acs.est.5b04715?journalCode=esthag
http://pubs.acs.org/doi/abs/10.1021/acs.est.5b04715?journalCode=esthag
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Biomonitoring California Program  
The Biomonitoring California Program  (a collaborative effort of 
DTSC, the Office of Environmental Health Hazard Assessment and 
the California Department of Public Health) puts California at the 
forefront of measuring chemical contaminants that can be found 
in our bodies.  The Program focuses on chemicals of specific 
interest and concern to California, such as perchlorate and PFOS (contaminants in our groundwater), flame 
retardants (used in furniture and other consumer products), and some heavy metals such as mercury (from 
abandoned gold mines) and arsenic (naturally occurring in some drinking water). With a cooperative 
agreement with the Centers for Disease Control, laboratory capabilities and capacities have increased and we 
have measured over 150 chemical contaminants in the blood or urine of approximately 5,000 Californians. 
Thus far, the Program has investigated exposures to mothers and infants; firefighters and teachers; Central 
Valley residents; pregnant women from the statewide Genetic Disease Screening Program. The Program will 
be studying exposures of Bay Area Chinese, the first of a series of studies on Asian/Pacific Islander 
populations. This study also provides an opportunity to measure levels of selected chemical exposures in an 
environmental justice community (i.e., a population with suspected disproportionately high exposures due to 
cultural/linguistic isolation and low socioeconomic status), which has been one of the Program’s priorities. 
 
The Biomonitoring Program’s efforts have started to bear fruit:  We found that firefighters carry in their bodies 
very high levels of many chemicals and we identified practices that may lower exposures. We clearly showed 
that chemicals that a mother is exposed to also appear in her newborn infant at birth.  The Program brings us 
some good news: levels of flame retardants (PBDEs), banned by legislation a few years ago, are decreasing. On 
the other hand, there is more work to do: Levels of replacement flame retardants are increasing. 
 

Firefighters Are Exposed to Many Chemical Contaminants 
Firefighters are exposed to chemicals (toxic gases, vapors, or particles) 
during fire events and may track such chemicals back to their fire 
stations on their gear. As part of the California Biomonitoring Program, 
we measured PBDEs, PFAS, PCBs, PAHs and pesticides in the blood of 
101 firefighters from Southern California. By far, PBDE levels were the 
highest ever found in the US, dwarfing all other exposures. Negative 
associations were found between blood PBDE levels and adherence to 
guidelines on the use of personal protective equipment; i.e., firefighters using respirators or SCBA during all 
operations had lower levels than those who did not. This work was captured in: Park JS, Voss RW, McNeel S, 
Wu N, Guo T, Wang Y, Israel L, Das R, Petreas M., “High exposure of California firefighters to polybrominated 
diphenyl ethers”. Environ Sci Technol, 49 (5): 2948 - 2958, 2015. 
 
To explore whether chemical exposures continue at their fire stations, dust samples from vacuum cleaner bags 
were collected from 20 fire stations and analyzed for PBDEs, PAHs, and PCBs. Again, PBDE levels were much 
higher than the other classes of chemicals and much higher than levels in California homes sampled at the 
same time. This work was captured in:  Shen B, Whitehead TP, McNeel S, Brown FR, Dhaliwal J, Das R, Israel L, 
Park JS, Petreas M., “High levels of polybrominated diphenyl ethers in vacuum cleaner dust from California fire 
stations”. Environ Sci Technol, 49 (8): 4988-4994, 2015. In collaboration with the International Association of 
Firefighters, the same protocols are being used to test dust from additional California fire stations and also fire 
stations from different states (MN, NH, NY, TX) to assess the extent and magnitude of the problem. These 
newer samples are analyzed for PBDEs and OPFRS. 

http://www.biomonitoring.ca.gov/
http://pubs.acs.org/doi/abs/10.1021/es5055918
http://pubs.acs.org/doi/abs/10.1021/es5055918
http://pubs.acs.org/doi/abs/10.1021/es5055918
http://www.ncbi.nlm.nih.gov/pubmed/25798547
http://www.ncbi.nlm.nih.gov/pubmed/25798547
http://www.ncbi.nlm.nih.gov/pubmed/25798547
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://www.aphlblog.org/tag/public-health-laboratory/&ei=k8h8VOJTjfqhBLzcgjg&bvm=bv.80642063,d.cGU&psig=AFQjCNEdi-4s569J3ecQdoNE9FkXZxqEyg&ust=1417550320415994
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Poly- and Per-fluorinated Chemicals: From Drinking Water to Blood 
Over the past few years, ECL has been investigating the poly- and perfluoroalkyl compounds (PFASs) in 
groundwater, drinking water, wastewater and human blood. These chemicals as a class are extremely 
persistent in the environment and some individual species are found at high concentrations in human breast 
milk and blood.  Negative health effects have been linked to exposure to the two most abundant PFASs, 
perfluorooctane sulfonate (PFOS) and perfluorooctanoic acid (PFOA).  Measuring PFASs in blood provides an 
overall sense of PFAS exposure trends in humans from all sources: drinking water, food packaging, stain 
repellents, cookware, etc. ECL has measured PFAS in thousands of blood samples from Californians. 
 

As California shifts towards groundwater and aquifer 
recharge to accommodate its drinking water needs, the 
presence of PFASs in groundwater is of increasing concern. 
The USEPA reports data on PFAS (and other unregulated 
contaminants) in drinking water from throughout the US. 
Taking advantage of the PFAS measurements we had already 
performed in the blood of 1556 women for our breast cancer 
study on California Teachers, we juxtaposed the residential 
addresses of the women with their drinking water providers. 
We found that women living in areas served by water 
districts where PFAAs were present, had 30-40% higher 
levels of PFAAs in their blood.  This is the first study to 
demonstrate an association between serum PFAS levels and 
detection of PFASs in drinking water supplies among a 
population with no previously recognized water 
contamination. This collaborative work with the Cancer 
Prevention institute of California, City of Hope and UC Irvine 
was published in: Hurley S, Houtz E, Debbie Goldberg D, 
Wang M, Park J, Nelson D, Reynolds P, Bernstein L, Anton-
Culver H, Horn-Ross P, Petreas M, Preliminary Associations 
between the Detection of Perfluoroalkyl Acids (PFAAs) in 
Drinking Water and Serum Concentrations in a Sample of 

California Women, Environ Sci Technol Lett, DOI: 10.1021/acs.estlett.6b00154. The journal devoted its cover to 
the study with original art provided by Linnah Marlow of DTSC’s Office of Communications. The story 
generated a lot of interested and it was picked up by Chemicalwatch: https://chemicalwatch.com/48037/pfcs-
in-drinking-water-link-to-human-blood-levels and by C&E News: 
http://cen.acs.org/articles/94/i25/Perfluorochemical-exposure-linked-drinking-
water.html?type=paidArticleContent  
 
 
How do PFASs contaminate our Water Supplies? 
ECL has expanded its original list of PFASs to measure additional species that are relevant to modern PFAS 
manufacturing practices. Some of them have been used in firefighting foams (Aqueous Film Forming Foam, 
AFFF), severely contaminating Air Force bases and other firefighting drill areas. Run-off from such activities is 
known to contaminate surface and groundwater, impacting the quality of our drinking water supplies. 
Additionally, use of consumer products treated with PFAS (cookware, fabrics, stain repellents, etc.) result in 

http://pubs.acs.org/doi/abs/10.1021/acs.estlett.6b00154?journalCode=estlcu
http://pubs.acs.org/doi/abs/10.1021/acs.estlett.6b00154?journalCode=estlcu
http://pubs.acs.org/doi/abs/10.1021/acs.estlett.6b00154?journalCode=estlcu
http://pubs.acs.org/doi/abs/10.1021/acs.estlett.6b00154?journalCode=estlcu
http://pubs.acs.org/doi/abs/10.1021/acs.estlett.6b00154?journalCode=estlcu
http://pubs.acs.org/doi/abs/10.1021/acs.estlett.6b00154?journalCode=estlcu
https://chemicalwatch.com/48037/pfcs-in-drinking-water-link-to-human-blood-levels
https://chemicalwatch.com/48037/pfcs-in-drinking-water-link-to-human-blood-levels
http://cen.acs.org/articles/94/i25/Perfluorochemical-exposure-linked-drinking-water.html?type=paidArticleContent
http://cen.acs.org/articles/94/i25/Perfluorochemical-exposure-linked-drinking-water.html?type=paidArticleContent
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PFAS in wastewater treatment plant effluents. Application of biosolids to agricultural lands results in PFAS in 
the food web. 
 
In collaboration with the San Francisco Estuary Institute, wastewater effluent samples were collected from 
eight treatment plants that discharge into San Francisco Bay and PFASs were measured. Effluent from six 
treatment plants contained similar amounts of total PFASs, with highest concentrations of PFHxA, followed by 
PFOA , PFBA, and PFOS. Compared to SF Bay wastewater samples collected in 2009, the short chain 
perfluorinated carboxylates PFBA and PFHxA rose significantly in concentration. The highest levels were found 
in effluent samples from the Suisun/Fairfield treatment plant (which serves Travis AFB) and the SFO treatment 
plant. The elevated levels from these two plants are likely related to AFFF sources at the airports impacting 
their influent; PFASs attributable to both current use and discontinued AFFF formulations were observed. 
PFAS levels in SF Bay effluent samples reflect the manufacturing shifts towards shorter chained PFASs while 
also demonstrating significant impacts from localized usage of AFFF. This work was published in: Houtz E, 
Sutton R, Park J-S, Sedlak M, “Poly- and perfluoroalkyl substances in wastewater: Significance of unknown 
precursors, manufacturing shifts, and likely AFFF impacts”, Water Res, 95: 142 -149, 2016 

 

ECL helps DTSC’s case against Comcast for improper waste disposal  
Comcast Corp. has agreed to pay nearly $26 million to settle a California investigation into improper disposal 
of hazardous waste. California Attorney General Kamala D. Harris said Comcast's "…careless and unlawful 
hazardous waste disposal practices jeopardized the health and environmental well-being of California 
communities". The majority of the hazardous waste was electronic equipment: remote controls, splitters, 
routers, modems, amplifiers, and power adapters. ECL scientists worked hard and showed by rigorous 
laboratory testing that the electronic equipment that was disposed of in trash dumpsters actually fit the 
definition of California hazardous waste. 
 
Based on terms of the settlement, Comcast must pay 
$19.85 million in civil penalties and costs, $3 million for 
consumer and environmental initiatives, $2.25 million 
on airing public service announcements, and $150,000 
to make the ads. Comcast also will spend a minimum of 
$700,000 to enhance its environmental compliance. 
California has been aggressively investigating waste-
disposal practices at major corporations. In 2014, AT&T 
Inc. agreed to pay the state $52 million in civil penalties 
and environmental compliance for improperly disposing 
of electric waste at more than 200 warehouses and 
dispatch centers over nine years. 

 

ECL OUTREACH AND EDUCATION 
Work Performed By ECL Scientists Is Often Published In Scientific Journals 
Since the mid-1980s, ECL scientists have published more than 200 scientific papers, averaging six to seven 
papers per year. The following papers were published between January 2015 and June 2016: 

http://www.ncbi.nlm.nih.gov/pubmed/26990839
http://www.ncbi.nlm.nih.gov/pubmed/26990839
http://www.ncbi.nlm.nih.gov/pubmed/26990839
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwikhevUvezNAhVeF2MKHQhlAKgQjRwIBw&url=http://criminaljusticecareerscenter.com/criminal-justice-jobs-and-career-planning-guide/&psig=AFQjCNFWaNylDJqp3Nh4-OjlCsJsljRssg&ust=1468363275552539
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1. Hurley S, Houtz E, Debbie Goldberg D, Wang M, Park J, Nelson D, Reynolds P, Bernstein L, Anton-Culver H, Horn-Ross 

P, Petreas M, Preliminary Associations between the Detection of Perfluoroalkyl Acids (PFAAs) in Drinking Water and 
Serum Concentrations in a Sample of California Women, Environ Sci Technol Lett, 3:264–269, 2016 

2. Guo W, Huen K, Park J-S, Petreas M, Crispo-Smith S, Block G, Holland N, Vitamin C intervention may lower the levels 
of persistent organic pollutants in blood of healthy women – A pilot study, Food Chem Toxicol, 92: 197 – 204, 2016  

3. Houtz E, Sutton R, Park J-S, Sedlak M, Poly- and perfluoroalkyl substances in wastewater: Significance of unknown 
precursors, manufacturing shifts, and likely AFFF impacts, Water Res, 95: 142 -149, 2016  

4. Liu R, Nelson DO, Hurley S, Petreas M, Park J-S, Wang Y, Guo E, Bernstein L, Hertz A, Reynolds P, Association 
between serum polybrominated diphenyl ether levels and residential proximity to solid-waste facilities, Environ Sci 
Technol, 50 (7): 3945-3953, 2016 

5. Petreas M, Gill R, Takaku-Pugh S, Lytle E, Parry E, Wang M, Quinn J, Park J-S, Rapid methodology to screen flame 
retardants in upholstered furniture for compliance with new California labeling law (SB 1019). Chemosphere, 152: 
353-359, 2016  

6. Guo W, Garner S, Yen S, Petreas M, Park J-S, Temporal changes of PBDE Levels in California house cats and a link to 
cat hyperthyroidism. Environ Sci Technol, 50 (3), 1510 – 1518, 2016 

7. Guo W, Holden A, Crispo-Smith S, Gephart R, Petreas M, Park J-S, PBDE Levels in Breast Milk Are Decreasing in 
California, Chemosphere, 150: 505 - 513, 2015 

8. Petropoulou SSE, Petreas M, Park J, Analytical methodology using ion-pair liquid chromatography-tandem mass 
spectrometry for the determination of four di-ester metabolites of organophosphate flame retardants in California 
human urine. J Chromatogr A, 1434: 70 - 80, 2016 

9. Cohn BA., La Merrill M, Krigbaum NY, Yeh G, Park J-S, Zimmermann L, Cirillo PM., DDT exposure in utero and breast 
cancer.  J Clin Endocrinol Metab, 100 (8): 2865 - 2872, 2015 

10. Kanaya N, Nguyen DM, Lu H, WangY-Z, Hsin L-Y, Petreas M, Nelson D, Guo W, Reynolds P, Synold T, Chen S, AroER 
tri-screenTM is a novel functional assay to estimate both estrogenic and estrogen precursor activity of chemicals or 
biological specimens. Breast Cancer Res Treat, 151 (2): 335 - 345, 2015 

11. Shen B, Whitehead TP, McNeel S, Brown FR, Dhaliwal J, Das R, Israel L, Park JS, Petreas M., High levels 
of polybrominated diphenyl ethers in vacuum cleaner dust from California fire stations. Environ Sci Technol, 49 (8): 
4988-4994, 2015 

12. Park JS, Voss RW, McNeel S, Wu N, Guo T, Wang Y, Israel L, Das R, Petreas M. High exposure to California firefighters 
to polybrominated diphenyl ethers. Environ Sci Technol, 49 (5): 2948 - 2958, 2015 

13. Dobraca D, Israel L, McNeel S, Voss R, Wang M, Gajek R, Park J, Harwani S, Barley F, She J, Das R, Biomonitoring in 
California Firefighters: Metals and Perfluorinated Chemicals. J Occup Environ Med, 57 (1): 88 - 97, 2015 

14. Whitehead TP, Crispo Smith S, Park J, Petreas M, Rappaport S, Metayer C, Concentrations of persistent organic 
pollutants in California women's serum and residential dust. Environ Res, 136: 57 - 66, 2015 

 
For a complete list and to request reprints please visit: 

 
http://www.dtsc.ca.gov/ECL/ECLDocs.cfm 

 
Visiting Scholars: A Potential Model for Other DTSC Programs 
The Environmental Chemistry Lab’s reputation as a center of excellence on emerging chemical issues has 
resulted in a number of collaborations with universities, other government agencies, industry and NGOs. ECL 
has been awarded several competitive federal research grants. Funds from these grants are used to augment 
and expand ECL resources and to provide deliverables that are of mutual interest to DTSC and the funding 
agencies. In addition to operating expenses, equipment and supplies, these grants pay for Visiting Scholars to 
perform the work. Highly qualified Visiting Scholars (professors, post-doctoral fellows, research associates and 
students) are brought on board for a defined term to work on specific projects, sharing their training and 

http://www.ncbi.nlm.nih.gov/pubmed/25798547
http://www.ncbi.nlm.nih.gov/pubmed/25798547
http://www.dtsc.ca.gov/ECL/ECLDocs.cfm
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expertise.  They work seamlessly with ECL staff and are subject to all DTSC policies and procedures. At the end 
of their project many have returned to their original organizations or used their time at ECL to help them 
advance their careers. Most have remained in contact with their ECL colleagues and have continued their 
collaborations. Several were hired by ECL, proving the program to be a great model for recruitment and 
retention, and succession planning. 

UC Berkeley Students in the Lab 
Finally, through an Interagency Agreement with U.C. Berkeley, ECL hires Undergraduate Students to work in 
the Laboratory.  Students assist ECL scientists in laboratory tasks such as preparing reagents, packing 
chromatography columns; washing glassware; performing simple chemical analyses; establishing and 
maintaining a database for logging and tracking environmental and biological samples, tabulating and 
graphing results, etc.  This program, which has been operating successfully for over 25 years, provides 
temporary help with laboratory activities and at the same time trains and mentors future scientists.  
 

ECL Scientists Reach Out to the Next Generation 
In an effort to inspire the next generations of scientists, ECL offers 
Undergraduate and High School students opportunities and resources 
including work experience, lab 
tours/visits, seminars, training and 
mentoring.  It is important to 
provide extra encouragement to 
young scientists as they begin their 
scientific careers.  ECL participated 
in the 2016 STEM (Science, 
Technology, Engineering and Math) 
Career Awareness Day, held at the 
Berkeley Aquatic Center, located on 

the same campus as the DTSC Berkeley Regional Office.  Dr. Sissy 
Petropoulou, Dr. Sayaka Takaku-Pugh, and Eric Lytle, had one-on-one dialogue with local High School students 
providing them with a glimpse of Chemistry and Science and an overview of the DTSC, Environmental 
Chemistry Laboratory.  Eric Lytle gave an X-Ray Fluorescence (XRF) demonstration during the Exhibition hour, 
testing jewelry for lead content and furniture foam for bromine. ECL hopes to secure our own individual 
exhibition booth next year, which will provide more time and space to give a more detailed overview of ECL 
and the specific work, studies, projects that are performed in the state of the art laboratory. 
Kathleen Jones-Tucker provided students with information regarding the UC Regents student agreement for 
work-study opportunities for undergraduate students with Chemistry, Molecular Biology, Biochemistry and 
other science majors.  Kathleen will also be working with the Career Advisor from Berkeley High School to 
arrange for their students to work at ECL. 

Environmental Chemistry Laboratory (ECL) 2016 Seminar Series 
ECL typically hosts bi-weekly seminars on the 2nd and 4th Wednesdays of each month from 2:00 p.m. - 
3:00 p.m. in the Berkeley Regional Office.  The ECL Seminars are also available via webinar, please view the 
Seminar Schedule below.  

 If you would like to schedule a talk, contact Kathleen Jones-Tucker at ktucker@dtsc.ca.gov. 

 

mailto:ktucker@dtsc.ca.gov
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2016 ECL SEMINAR SERIES 

 

DATE SPEAKER TOPIC 

January 13 
 

Bob Risebrough, Ph.D. 
Bodega Bay Institute 

 

The Montrose Story: Its Scientific, 
Environmental, Legal, and Political Legacies 

February 10 
 

Shiyamalie Ruberu, Ph.D. 
Drinking Water & Radiochemistry Lab 

California Department of Health 
 

Overview of Drinking Water Radionuclide 
Rule and the Occurrence of Radium in 

California Groundwater Wells 

February 24 
 

Jessica Pyle 
Application Engineer, XOS  

HD Mobile Analyzer, Powered by HD XRF 
Technology 

March 09 

Robert Voss 
Chemical Exposure Investigations 
California Department of Health 

 

Foam Replacement and Environmental 
Exposure Study (FREEs) 

March 16 
Prof. William R. Dichtel, Ph.D. 

Department of Chemistry and Chemical 
Biology, Cornell University 

Rapid Removal of Organic Micropollutants 
from Water using a Porous Cyclodextrin 

Polymer 

March 23 Ruiling Liu, Ph.D. 
Cancer Prevention Institute of California 

Association between Serum Polybrominated 
Diphenylether Levels and Residential 

Proximity to Solid Waste Facilities 

April 11 
Prof. Miriam Diamond, Ph.D. 

University of Toronto 
Canada 

Following Flame Retardants from Source to 
Sink 

April 27 Juan Villa-Romero, Ph.D. 
Environmental Chemistry Laboratory 

Microbial Metabolism of Contaminants: from 
oil and Pesticides in Ecuador to Selenium in 

California’s Largest Lake, the Salton Sea 

May 11 John Karachewski, Ph.D., PG, CHG 
Department of Toxic Substances Control 

California Geoscapes: Photo Essays from GRA 
Hydrovisions – Parting Shots 

May 25 
Jeff Wagner, Ph.D.  

Environmental Health Laboratory 
California Dept. of Public Health 

Novel Approaches in Toxics Identification, 
Environmental Forensics, and Exposure 

Assessment 

June 8 Prof. Rachel Morello-Frosh, Ph.D., UCB 
Prof.Tracey Woodruff, Ph.D., UCSF 

When Pollution Gets Personal:  Leveraging 
Biomonitoring Science to Inform 

Environmental Health Decision-making 

June 22 Samira Salihovic, Ph.D. 
Environmental Chemistry Laboratory 

Environmental metabolomics: use of non-
targeted metabolomics profiling to study 

possible metabolic effects of p,p’-DDE and 
HCB  in a population-based sample 

https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=10&cad=rja&uact=8&ved=0ahUKEwjpxfnC3MjNAhUD7WMKHVwOAR4QFghHMAk&url=https%3A%2F%2Fwww.researchgate.net%2Fprofile%2FRobert_Risebrough&usg=AFQjCNHHk4SIAts9lSwfRYxE46ThfDoP9w&sig2=vQrlHm_8_F0fpu0sMQHayg&bvm=bv.125596728,d.cGc
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