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Introduction

As part of the celebration of the journey from Bayreuth to Cairns, we look back at the evolution of POPs science
and policies from the viewpoint of a government laboratory. It has been a rocky road, full of accomplishments,
budget problems, breakthroughs, bureaucracy and risk taking. The lessons we learned may be useful to the next
generations of government scientists serving public health.

Materials and methods
We reviewed laboratory activities in response to Departmental priorities over the past few decades and
juxtaposed them to major publications by our laboratory staff.

Results and discussion

The (then) Hazardous Materials Laboratory was one of several laboratories within the California Health
Department, with its primarily role being the measurement of regulated chemicals in soils and wastes. Under Dr.
Stephens’ leadership and vision, the laboratory expanded its GC/MS group to explore dioxin analysis. In the mid
1980s, collaborating with Umea University and Professor Chris Rappe, Stellan Marklund spent several months
in Berkeley helping staff establish methodologies. He was succeeded by the late Judith Charles and,
subsequently, Doug Hayward (now with USFDA) and Ruth Chang (now retired) were able to perform dioxin
analyses. In 1988, an explosion at a wood treatment plant in Northern California, provided the first opportunity
for the State laboratory to not only test dioxins in soils but also in grazing animals and farm residents (1-6).
Studies on biotransfer and bioaccumulation of POPs were expanded by exploring dioxins, furans and PCBs in
bivalves, fish and marine mammals from the San Francisco Bay (7-8) providing data for Health Advisories and
clean up goals. (9).

In the mid 1990s, we obtained the first federal grants to study POPs and health effects (10-16). When we tested
breast adipose tissue samples from those studies for PBDEs, we discovered the extremely high levels in
California (17, 18). Subsequent studies in humans, wildlife and waste streams confirmed the ubiquity of PBDEs
(19-23) in California (and N. America), probably because of the State’s flammability standard.

We were fortunate to have enlightened and supportive management. Competing priorities at times of tight
budgets, however, always raise questions about the usefulness of research studies and even the role and existence
of the laboratory. The compass we use before pursuing any new project are the answers to two simple questions:
“Is the project within our mission? “ and “How will the people of California benefit from the project?”

Pursuing, and eventually obtaining, extramural funding (DOD, USEPA, NIEHS, CDC) was critical in securing
resources that could focus on the project unaffected by shifting policy priorities. Mentoring students benefits
both sides and expands collaboration opportunities.

Work on metabolites of PCBs and PBDEs helped refine exposure assessment and increase statistical power in
many studies of health effects (24-27). Recent work with PFCs also showed unusual patterns in California (28).

The laboratory has a strong QA/QC program and is often sought after for collaborations. We have collaborated

with several national and international groups and studied POPs in biological specimens (human serum, adipose,
milk and wildlife tissues) beyond the US, from Brazil to Kazakhstan (24-25, 29-35).
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Conclusions and Lessons Learned

A strong QA/QC program with participation in international testing programs boosts staff confidence and earns
trust from collaborators.

Networking, such as participation at Dioxin and other relevant meetings was crucial to share knowledge and
resources and draw support from colleagues around the globe.

Leading by example is important to inspire staff to do their best to protect public health.

Supporting staff to reach their goals relies on continuous education, cross-training, publications.

Acknowledgements

The views expressed in this paper are those of the author and they do not necessarily reflect the views of the
California Department of Toxic Substances Control (DTSC). All funding was primarily from DTSC with grants
from USEPA, DOD, NIEHS, California Breast Cancer Research Program and CDC.

References:

1. Goldman L, Hayward D, Flattery J, Harnly M, Patterson D, Needham L, Siegal D, Chang R, Stephens R,
Kizer K (1989). Chemosphere. 19:841-848

2. Stephens R, Harnly M, Hayward D, Chang R, Flattery J, Petreas M, Goldman L (1990). Chemosphere.

20:1091-1096

Hayward D, Petreas M, Goldman L, Stephens R (1991). Chemosphere. 23:1551-1559

4. Petreas M, Goldman L, Hayward D, Chang R, Flattery J, Wiesmuller T, Stephens R, Fry D, Rappe C

(1991). Chemosphere. 23:1731-1741

Petreas M, Wiesmuller T, Palmer F, Winkler J, Stephens R (1992). Chemosphere. 25: 621-631

Stephens R, Petreas M, Hayward D. Science of the Total Environment (1995). 175: 253-273

7. Hayward D, Petreas M, Winkler J, Visita P, McKinney M, Stephens R (1996). Archives of Environ
Contamination Toxicology. 30: 30-39

8. Fairey R, Taberski K, Lamerdin S, Johnson E, Clark R, Downing J, Newman J, Petreas M (1997). Marine
Pollution Bulletin. 34/12: 1058-1071

9. Harnly M, Stephens R, McLaughlin C, Marcotte J, Petreas M, Goldman L (1995). Environ Sci & Technol.
29: 677-684

10. Petreas M, Nelson D, Brown R, Goldberg D, Hurley S, Reynolds P (2011). Environ Intern, 37:190-197

11. Reynolds P, Hurley S, Petreas M, Goldberg D, Smith D, Gilliss D, Mahoney M, Jeffrey S (2005). Cancer
Causes and Control.16:525-535

12. Petreas M, Smith D, Hurley S, Jeffrey S, Gilliss D, Reynolds P (2004). Cancer Epidem Biomarkers &
Prevention. 13: 416-424

13. Windham G, Lee D, Mitchell P, Anderson M, Petreas M, Lasley B (2005). Epidemiology. 16:182-190

14. Bhatia R, Shiau R, Petreas M, Weintraub J, Farhang L, Eskenazi B (2005). Environ Health Persp. 113:220-
224

15. Farhang L, Weintraub J, Petreas M, Eskenazi B, Bhatia R (2005). Amer J of Epidem 1959-1967. 162:717-
725

16. R Koepke, M Warner, M Petreas, A Cabria, R Danis, M Hernandez-Avila, B Eskenazi (2004). Archives of
Environ Health 59: 559-565

17. She J, Petreas M, Winkler J, Visita P, McKinney M, Kopec D (2002). Chemosphere, 46:697-707

18. Petreas M, She J, Brown F, Winkler J, Windham G, Rogers E, Zhao G, Bhatia R, Charles M (2003). High
Body Burdens of 2,2°4,4’-Brominated Diphenyl Ether in California Women. Environ Health Persp.
111:1175-1179

19. She J, Holden A, Adelsbach TL, Tanner M, Schwarzbach SE, Yee JL, Hooper K (2008) Chemosphere. 73:
201-209

20. Hooper K, She J, Sharp M, Jewell, N, Gephart R, Chow J, Holden A (2007). Environ Health Persp
115:1271-1275

21. SheJ, Holden A, Sharp M, Tanner M, Williams C, Hooper K (2007). Chemosphere 67:307-317

22. Fischer D, Hooper K, Athanasiadou M, Bergman A (2006). Environ Health Persp. 114:1581-1584

w

ou

Organohalogen Compounds Vol. 74, 1413-1415 (2012) 1414



23.
24,
25.

26.
27.
28.
29.
30.

31.

32.
33.

34.

35.

Petreas M and Oros D (2009). Chemosphere 74:997-1001

Park JS, Bergman A, Linderholm L, Hertz-Picciotto | (2008). Chemosphere. 70:1676-1684

Park HY, Park JS, Sovcikova, E, Kocan A, Trnovec T, Hertz-Picciotto | (2009). Environ Health Persp.
117(10): 1600-1606

Park JS, Petreas M, Cohn BA, Cirillo PM, Factor-Litvak P (2009). Environ Intern 35: 937-942

Zota AR, JS Park, Y Wang, M Petreas, RT Zoeller, T Woodruff. Environ Sci Technol. (2011) 45:7896-905
Wang M, JS Park, M Petreas. Environ Sci Technol. (2011) 45(17):7510-6

Hayward D, Hooper K, Andrzejewski D (1999). Analytical Chemistry. 71:212-220.

Hooper K, Chuvakova T, Kazbekova G, Hayward D, Tulenova A, Petreas M, Cheng Y, Wade T, Benedict
K, Grassman J, Lucier G (1999). Environm Health Perspectives. 107:3-13

Hooper K, Chuvakova T, Kazbekova G, Hayward D, Petreas M, Cheng Y, Grassman J (1999). Environ
Health Perspectives. 107:447-45

Hooper K, Petreas M, Chuvakova T (1998). Environ Health Perspectives. 106:797-806

She J, Petreas M, Visita P, McKinney M, Sy F, Winkler J, Hooper K, Stephens R (1998). Chemosphere.
37:431-442

Hooper K, Petreas M, She J, Visita P, Winkler J, McKinney M, Mok M, Sy F, Garcha J, Gill M, Stephens
R, Semenova G, Chuvakova T (1997). Environ Health Persp, 105: 1250-1254

Kalantzi O, Brown FR, Caleffi M, Goth-Goldstein R, Petreas M (2009). Environ Intern 35:113-117

Organohalogen Compounds Vol. 74, 1413-1415 (2012) 1415


http://www.ncbi.nlm.nih.gov/pubmed/21830753
http://www.ncbi.nlm.nih.gov/pubmed/21732675



