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Co-Oqdrhcdmsr­ Mnsdr 
 

Dear AWIS members, 

 

Welcome to the Winter 2009 edition of the Seattle AWIS newsletter! We hope you benefit from the 

expanded newsletter content, which centers on the theme of environmental science and toxicology. 

Each article has been developed with a focus on current issues that are of interest and importance not 

only at the national/global level, but that also impact us closer to home. We are proud to include 

contributions from professionals with a great deal of experience and a wide range of expertise in 

their respective fields.  

 

Various feature articles may capture your interest. Erika Schreder reviews some of the latest research 

in environmental toxicity, including the link between toxic chemicals and impairment of brain 

function. Further information regarding the health hazards of bisphenol A is provided by Safer 

States. 

 

Andy Braff discusses the use of algae as an alternative energy source in his article on the 

development and current status of the algae industry, and pays tribute to various local scientists 

involved in algae research.    

 

Lee Dorigan reports on the analysis of contamination from the Asarco Smelter and cleanup of illegal 

drug labs.   

 

Priscilla Zieber describes a collaboration with the Suquamish Tribe to evaluate the effects of an oil 

spill on a beach used for fishing and cultural activities.  

 

Pam Tazioli brings us up to date on breast cancer in Washington State, including the work of the 

Breast Cancer Fund toward eliminating environmental and other preventable causes of breast cancer.  

 

We would like to thank you for your continued support of Seattle AWIS! We saw a lot of new faces 

at our Fall programs, and we encourage each of you to spread the word about our monthly events. 

We hope to see you at our January 29 networking event, held in conjunction with the Institute for 

Systems Biology (ISB). Look for details inside the newsletteré 

 

Best Wishes for the New Year! 

 

Amie Siegesmund & Marissa Braff  
 

 

 
 

http://www.seattleawis.org/


 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Two panelists joined us for our October 15 meeting to talk about what they do, how they ended 

up in biotech consulting, challenges and rewards, and characteristics of a good consultant. 

JoAnn C.L. Schuh, D.V.M., Ph.D., is an independent consultant whose focus is on biomedical 

research and development and pathobiology. She received her Ph.D. in veterinary medicine at the 

University of Saskatchewan, and since she had a strong interest in veterinary pathology, she 

continued training in that area. While pursuing her Ph.D., she did most of her work in virology and 

immunology with a biotech company. She subsequently worked for a pharmaceutical company, 

and 13 years ago, she moved to Seattle to work for Immunex. However, after about five years, she 

decided to leave that job to become an independent consultant, in part because she was dissatisfied 

with corporate culture. 

Kirsten L. Vadheim, Ph.D., was our other panelist. She specializes in quality assurance, 

compliance, and regulatory affairs for the vaccine and biotechnology industries. She received her 

Ph.D. in microbiology after working, at the same time, for the NIH at a laboratory in the West and 

later in Washington D.C. After completing her doctorate, she worked for the FDA as a reviewer 

and inspector for the Center for Biologics Evaluation and Research (with a primary focus on 

vaccines), and she also inspected production facilities all over the world. But after discovering that 

a person could make lots of money almost anywhere, except in the federal government, she 

decided to try consulting.  
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BIOTECH COMPANIES USE CONSULTANTS FOR EVERYTHING FROM 

OVERSEEING REGULATORY AFFAIRS TO SUPERVISING TOXICOLOGY 

STUDIES. BUT HOW DO THESE CONSULTANTS GET SUCH JOBS? WHAT 

KINDS OF EXPERIENCE DO THEY HAVE? AND WHAT DOES IT TAKE TO 

BECOME ONE?        
By Libby Colasurdo 

 

 

 

Self-Employed in Biotech:  
 An Evening with Two 
Consultants  
 
 

http://www.seattleawis.org/


 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Once these two became consultants, they found  

their choice rewarding. One aspect that JoAnn especially  

likes is that she gets to solve problems at a company and then  

leave (she finds that ideal). She also enjoys working alone and  

having the freedom to go to conferences and follow her  

professional interests. In addition, she has the  

opportunity to add subcontractors, form another  

company with someone else, or form an alliance  

with an associate. 

Kirsten likes the variety in her work.  

However, some of what she does is both  

positive and negative at the same time.  

For instance, she goes to meetings, gives  

talks, writes papers, and presents  

continuing education classes. Such activities  

are interesting, but she usually doesnôt get  

paid for doing all of that. In addition, she  

travels a lot, but that can become a burden with  

long stays at hotels away from family and friends. 

JoAnn echoed some of Kirstenôs statements  

regarding the negative sides of consulting. She added  

that working at night, setting up your own office, dealing  

with computer issues and lack of administrative support, and  

paying for your own health and liability insurance add to the  

challenges of the job.  

Both panelists gave advice for those thinking of becoming  

consultants. JoAnn presented some questions for those  

considering a career like hers: Where do you best fit into  

the working world? Do you like doing things alone,  

or do you prefer to work in a larger consulting  

group (what she referred to as a ñwater cooler  

environmentò)? Kirsten added that  

consultants need to be flexible but at  

the same time careful of the commitments  

they make. Also, know your worth.  

Examining the value of your experience  

and educational background allows you  

to be confident about your rates. 

Being an independent consultant  

requires a solid education and professional  

training first. Once that is accomplished,  

building relationships and reputation are crucial.  

Neither panelist felt that this is a profession that  

someone could enter into early in their career. But with  

time and experience, both find consulting exciting and  

interesting, and Kirsten added, ñWith all the background I have  

had in the past 20 to 30 years, I still learn something new  

every day.ò 
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Pollution in People:  A Study 

of Toxic Chemicals  in  

Washingtonians    By Fran Solomon 
 

 

 

 

he Washington Toxics Coalition (WTC; http://www.watoxics.org) was founded in 1981 

with the mission of preventing pollution and protecting health and the environment by ï  

1. advocating policies,  

2. empowering communities, and  

3. educating people about the impacts of toxic chemicals, how to reduce exposure, and 

non-toxic or less toxic alternatives.  

 

When WTC Staff Scientist Erika Schreder became a mother in 2003, she found out that her 

breast milk contained polybrominated diphenyl ethers (PBDEs), a group of halogenated 

hydrocarbons used as fire retardants in a variety of products such as furniture foams, carpet 

padding, and plastics in electronic equipment. This disconcerting finding changed her career 

focus to the body burden of toxic chemicals and their impacts on human health.   

http://www.seattleawis.org/
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Erika was the lead researcher for the 

Pollution in People study, performed in 2005 

by the Toxic-Free Legacy Coalition 

(www.toxicfreelegacy.org), a statewide 

alliance of more than 50 organizations 

including the WTC. The purpose of the study 

was to determine human exposure to toxic 

chemicals from everyday products in our 

homes and gardens, food, household dust, and 

polluted air, water, and soil. Ten Washington 

residents donated blood, urine, and hair for 

analyses of 39 toxic chemicals. The tested 

chemicals included the heavy metals lead, 

arsenic, and mercury, and several groups of 

persistent organic pollutants - PBDEs; 

phthalates, which are used as plasticizers in 

vinyl products and as fragrances in cosmetics; 

perfluorinated compounds (PFCs), which are 

used to make Teflon; pesticides; and 

polychlorinated biphenyls (PCBs), which were 

formerly used in the electrical industry. 

 

Erika discussed the findings for each 

individual participant and summarized the 

data. The study results indicate that toxic 

pollution in Washington residents is 

widespread. Twenty-six of the chemicals 

tested were found in each study participant; 

two participants had all 39 chemicals in their 

bodies. The ubiquitous toxic chemicals were 

PBDEs, phthalates, PFCs, PCBs, and mercury. 

PBDEs bioaccumulate in fatty tissues and 

harm reproductive health, thyroid function, 

and learning. Phthalates affect reproductive 

development in boys and harm lung function. 

PFCs are not biodegradable and disrupt 

endocrine function. PCBs can cause learning 

deficits, depressed immune system function, 

and cancer. Although they were banned in the 

U.S. in the 1970s, they persist in the aquatic 

and terrestrial environment. The organic form 

of mercury is highly neurotoxic and causes 

cognitive impairment. Three of the study 

participants had mercury levels in their bodies 

exceeding the Environmental Protection 

Agencyôs ñsafeò level.  

 

The environmentally persistent pesticide 

DDT was banned in the U.S. over 30 years 

ago. Nevertheless, DDT was found in eight of 

the 10 study participants. Pesticides such as 

DDT are neurotoxic, disrupt endocrine 

function, and may cause cancer. Arsenic was 

found in five study participants. This metal 

harms the nervous, respiratory, circulatory, 

and immune defense systems, and can cause 

cancer and birth defects. 

 

The Pollution in People study results have 

implications for the general public. The 

incidence of breast cancer in the U.S. has 

 

http://www.seattleawis.org/
http://www.toxicfreelegacy.org/


  

 

 

tripled since 1960 to one in eight women, 17% 

of U.S. school-age children have learning 

disabilities, and 10% of U.S. families have a 

child with asthma. A large body of 

experimental and epidemiologic evidence 

implicates toxic chemicals in the environment 

as contributing factors.  

 

Developing fetuses, babies, and children 

are especially vulnerable to the effects of toxic 

chemicals because these life stages involve 

rapid growth and developing nervous systems 

as well as higher breathing and metabolic 

rates. The result is faster and greater uptake of 

toxic chemicals. Many childrenôs toys and 

products (e.g., car seats, bibs, and crib 

mattresses) contain lead, cadmium, arsenic, 

PBDEs, and phthalates. Researchers at the 

Michigan-based Ecology Center tested over 

1500 popular childrenôs toys using an X-ray 

fluorescence analyzer 

(www.HealthyToys.org). One in three of these 

toys was found to contain ñmediumò or ñhighò 

levels of chemicals of concern. For example, 

lead was detected in 20% of the toys tested 

this year. Lead levels in many toys were 

significantly higher than the American 

Academy of Pediatricsô recommended ceiling 

of 40 parts per million (ppm) in childrenôs 

products. 

Data, safety, and analysis gaps in current 

federal and state regulations contribute to the 

problem of human exposure to toxic chemicals 

in everyday products. Federal law does not 

require testing for harmful effects before 

chemicals are allowed for use in products or 

manufacturing. Most toxic chemicals have no 

analysis requirements and do not have to be 

proven safe for children. Additionally, there is 

no official ñsafeò level for most of these 

chemicals.   
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The WTC is helping to correct this 

situation in Washington State. In response to 

the WTCôs leadership, education of legislators, 

and tireless advocacy, the state legislature 

passed the Childrenôs Safe Products Act in the 

spring of 2008. Governor Christine Gregoire 

signed the bill on April 2. This landmark piece 

of legislation, which will take effect in 2009, 

restricts levels of lead, cadmium, and 

phthalates in childrenôs toys and products, and 

requires manufacturers to report to the 

Washington Department of Ecology whether 

their products contain other chemicals found 

to be of concern for childrenôs health. This is 

the strictest and most protective childrenôs 

products law in the U.S. 

 

 

 

 

Other recent WTC accomplishments include: 

¶ Passing the first bill in the U.S. to phase 

out the use of PBDEs. 

¶ Working with community groups to 

develop and implement policies to 

eliminate the use of toxic pesticides and 

replace them with safer substitutes in 

several school districts and cities. 

¶ Passing the Childrenôs Pesticide Right-

to-Know Act to protect children from 

pesticide use in schools. 

¶ Helping to establish an innovative new 

program that will increase organic and 

sustainable agriculture in Washington 

State. 

¶ Educating thousands of Washington 

State residents on maintaining a healthy 

and beautiful yard and garden without 

the use of toxic pesticides.   

 

Further information on the Pollution in 

People Study, less-toxic product alternatives, 

and tips for avoiding toxic chemicals at home 

can be found at www.pollutioninpeople.org. 

Information on safer products for children can 

be found at www.SafeStartForKids.org 
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Seattle AWIS and the Institute for Systems 

Biology (ISB) present: 

 

Research at ISB 

A Panel Discussion Featuring Current 

Research at the Institute 

 

Thursday, January 29, 2009 

Institute for Systems Biology 

1441 North 34th Street 

Seattle, WA 98103 
 

 

5:00 ï 5:30 pm Networking and Refreshments 

5:30 ï 6:00 pm Introductory Remarks 

6:00 ï 7:00 pm Panel Presentation and Discussion 

 

 

Overview of ISB: 

ISB was co-founded in 2000 in Seattle. It has since 

grown to more than 220 staff members, including 11 

faculty members and laboratory groups. It has 

established facilities for DNA sequencing, genotyping, 

DNA arrays and cell separations. The Institute emerged 

as a result of the new research model called systems 

biology, a revolutionary approach to analyzing biological 

complexity and understanding how biological systems 

function. The Institute has brought together a 

multidisciplinary group of scholars and scientists, from 

biologists, mathematicians, and engineers, to computer 

scientists and physicists, in an interactive and 

collaborative environment.  

 

 

Please RSVP via EVITE by January 22, 2009. For more 

information, or if you did not receive an EVITE but 

would like to attend, email programs@seattleawis.org. 
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Looking Ahead:  
January Program 

By the Seattle AWIS Outreach and Programs Committees 

http://www.systemsbiology.org/News
mailto:programs@seattleawis.org
http://www.seattleawis.org/


 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                           

 The Seattle AWIS Newsletter Committee is 
looking for writers. This is your 
opportunity to build your writing 
portfolio, get your name in print, and have 
your work read by AWIS members who 
represent a variety of scientific disciplines 
and career paths. 
 
The newsletter has switched from a 
monthly to a quarterly format for 2008-
2009, allowing for broader and more in-
depth coverage of topics. We are seeking 
writers to cover a wide variety of topics, 
including but not limited to: profiles of 
eminent scientists, 
biotechnology/pharmaceutical industry 
news, science/medical/engineering news, 
and summaries of science- related events 
or meetings. We also encourage 

 

   he Seattle AWIS Newsletter Committee is looking for writers. This is 
your opportunity to build your writing portfolio, get your name in 
print, and have your work read by AWIS members who represent a 
variety of scientific disciplines and career paths. 
 
The newsletter has switched from a monthly to a quarterly format for 
2008-2009, allowing for broader and more in-depth coverage of 
topics. We are seeking writers to cover a wide variety of topics, 
including but not limited to: profiles of eminent scientists, 
biotechnology/pharmaceutical industry news, 
science/medical/engineering news, and summaries of science- related 
events or meetings. We also encourage suggestions for other topics that 
are likely to be of interest to Seattle AWIS members. 
 
To view prior newsletters, visit http://www.seattleawis.org/news.htm.  
If you are interested in this opportunity or have any questions, please 
email newsletter@seattleawis.org. 
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Newsletter Writers 
Needed ± Build Your 
Portfolio! 
 

       By Cathy Manner 
 

T  

http://www.seattleawis.org/news.htm
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     isphenol A (BPA) was developed as a 

synthetic sex hormone but is now used in 

common household materials, including some 

clear, rigid plastic water bottles, baby bottles, re-

usable food containers, and plastic wraps. BPA is 

also used to line food cans and is found in some 

dental sealants. BPA is one of the highest-volume 

chemicals produced in the world.  

 

Bisphenol A 
By Safer States  

 
Posted at http://www.saferstates.com/2008/09/bishphenol-a.html on September 17, 2008 
ŀƴŘ ǊŜǇǊƛƴǘŜŘ ƘŜǊŜ ǿƛǘƘ ǘƘŜ ŀǳǘƘƻǊǎΩ ǇŜǊƳƛǎǎƛƻƴΦ  
 

before birth show impaired learning, increased 

aggression, hyperactivity, and less maternal behavior 

when the females have their own offspring. 

 

Reproductive development: Laboratory studies 

have found exposure before birth has lasting effects 

on levels of reproductive hormones, and causes early 

onset of sexual maturation in female offspring. It 

leads to decreased levels of testicular testosterone, 

greater prostate size, and decreased sperm production 

in laboratory animals. Decreased testosterone and 

sperm production have also been seen when adult 

animals are exposed to BPA. 

 

Miscarriage and Downôs syndrome: Laboratory 

mice exposed to BPA had greater rates of 

chromosomal misalignments, responsible for Downôs 

syndrome and a significant portion of miscarriages. 

 

Diabetes and obesity: Adult mice exposed to BPA 

developed insulin resistance, which is a condition 

that impairs the bodyôs ability to regulate blood sugar 

and can lead to diabetes and obesity. A 2008 study in 

people found that adults with greater exposure to 

BPA had higher incidence of diabetes and 

cardiovascular disease. 

 

Cancer: Laboratory research has found that exposure 

to BPA alters mammary gland and prostate gland 

development in ways that could predispose to later 

cancer. 

 

On December 2, 2007, the Milwaukee Journal 

Sentinel published a story after reviewing 258 

research papers and finding that a large majority of 

those studies showed BPA was harmful to lab 

animals. According to Journal Sentinel reporters, 

those studies that didn't find harm overwhelmingly 

were paid for by the chemical industry.  

Nearly 93 percent of Americans age 6 and up 

tested by the Centers for Disease Control (CDC) in 

2007 now excrete BPA in their urine, ña finding that 

indicates widespread exposure to BPA in the U.S. 

populationò according to the CDC. Children had the 

highest levels of BPA, followed by teens and adults. 

A number of studies have found BPA to be linked to 

cancer, heart disease, obesity, reproductive failures, 

and hyperactivity in laboratory animals. BPA is a 

hormone-disrupting chemical and as such can have 

health effects at extremely low exposure levels. 

Health concerns include: 

 

Brain development: Laboratory animals exposed 

 

11      Winter 2009  |  Women in Science  |  www.seattleawis.org  

B 

http://www.saferstates.com/2008/09/bishphenol-a.html
http://www.seattleawis.org/


 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Action on BPA: 2008 Timeline 
 

In January, the Energy and Commerce 

Committee launched an investigation into the use of 

BPA in products intended for use by infants and 

children. Seven leading baby food manufacturers, as 

well as the U.S. Food and Drug Administration 

(FDA), were targeted by the investigation, based on 

concerns that BPA could be dangerous to infants and 

young children. 

 

Environmental and public health organizations in 

the United States and Canada released a study in 

February, "Babyôs Toxic Bottle," finding that BPA 

leaches out of baby bottles and into warm liquids.   

In February, the Energy and Commerce 

Committee widened its investigation of the FDA to 

include the role of the Weinberg Group, a 

Washington, D.C.-based consulting firm that works 

on behalf of corporate clients. John Dingell (D-MI), 

Chairman of the Committee on Energy and 

Commerce, and Bart Stupak (D-MI), Chairman of 

the Oversight and Investigations Subcommittee, 

launched the investigation to learn whether science is 

for sale by the Weinberg Group and whether the 

firmôs clients have  ñhave paid to engineer science 

that reaches pre-determined outcomes.ò  

In response to the congressional investigation 

into BPA, the FDA replied on February 25 that its 

determination that BPA is safe for humans at low 

doses was based on two industry studies funded by 

the Society of the Plastics Industry, a subsidiary of 

the American Chemistry Council (ACC). One of the 

studies has never been published.   

 

On April 16 , the National Toxicology Program 

(NTP), which advises the FDA, released a draft 

assessment of BPA that found the chemical posed a 

significant risk to human development.  

The NTP report prompts Congressmen Dingell 

and Stupak of the House Committee on Energy and 

Commerce on April 16  to ask the FDA to reassess 

the risks to infants and children from BPA.   

On April 18 , Health Canada announced BPA will 

be classified as a ñdangerous substanceò and 

proposed a number of steps to reduce BPA exposure 

to infants and young children by banning baby 

bottles made with BPA.  

Days after the Health Canada announcement, 

Playtex, which makes baby bottles, and Nalgene, 

makers of water bottles, announce that they will shift 

manufacturing to BPA-free materials. Retailers Wal-

Mart and Toys R Us announce that they will no 

longer sell baby bottles containing BPA. 

 

On May 6, Congressmen Dingell and Stupak of 

the House Committee on Energy and Commerce 

write to four baby formula makers to ask them to 

voluntarily remove BPA from packaging. The four 

makers are Abbott, Mead Johnson, Nestle, and PBM 

Products.  

 

In June, California State Senator Carole Migden 

introduced a bill to ban BPA in baby bottles, sippy 

cups and formula cans. SB 1713 fails to pass the 

California legislature in September. 

 

On August 18, the FDA issued its draft risk 

assessment for BPA exposure in food materials, 

finding that exposures do not pose a health threat to 

adults or children.  

 

NTP released a report on September 3, finding 

that there was concern about the chemical's impact 

on infants, children, and fetuses.  

 

The chairman of the FDA panel responsible for 

an upcoming ruling on the safety of BPA, Martin 

Philbert, received a $5 million donation from a 

retired medical supply manufacturer who calls BPA 
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ñperfectly safe,ò according to an October 13 report 

in the Milwaukee Journal Sentinel.  

On October 15, Congressmen Dingell and 

Stupak of the House Committee on Energy and 

Commerce wrote to FDA Commissioner von 

Eschenbach requesting an interview on BPA.  

On the same day, three state attorneys general in 

Connecticut, Delaware, and New Jersey sent letters 

to 11 companies that make baby bottles and baby 

formula containers asking that they voluntarily stop 

using BPA in those products.  

On October 17, Canada became the first 

government in the world to conclude BPA is 

hazardous to human health and to impose a limited 

ban on BPA in baby bottles.  

On October 23, the Milwaukee Journal Sentinel 

reported that the FDAôs assessment on BPA was 

ñwas written largely by the plastics industry and 

others with a financial stake in the controversial 

chemical.ò The Journal Sentinel found that Steven 

Hentges, who heads up the BPA division of the 

ACC, commissioned a review of all studies of the 

neurotoxicity of BPA and submitted it to the FDA. 

The FDA then used the ACCôs review as the 

foundation of its evaluation of BPAôs effects on 

neural and developmental behavior. The FDAôs draft 

assessment, released in August, found that exposures 

did not pose a health threat to children or adults. 

A panel of scientists charged with advising the 

FDA on the safety of BPA warned that the FDA has 

ignored studies that link the chemical to health 

problems in a report leaked to the press on October 

28. The panel called the FDAôs conclusions 

ñinadequate and recommended that the agency 

abandon its earlier findings about the safety of the 

controversial chemical,ò according to a Milwaukee 

Journal Sentinel story. 

 

Biomonitoring Studies  
 

A November 2007 biomonitoring study of 35 

participants from seven states, ñIs It In Us?,ò found 

that all the participants who submitted urine samples 

had BPA in their urine, and more than half had it in 

their blood. The levels of BPA in the blood and urine 

of study participants are within the range shown to 

cause effects in laboratory animal studies, including 

impacts on cell function. 

Other biomonitoring studies that found BPA in 

humans include ñBody of Evidence: A Study of 

Pollution in Maine People, òand a Washington State 

study, ñPollution in People.ò (See pages 5-8 for more 

information about the Pollution in People study.) 

 

For more information on BPA generally, see the 

Environmental Health News Archive 

(http://www.environmentalhealthnews.org/archives.j

sp?tn=1title,lede,description,text,subject,publisherna

me,coverage,reporter&tv=bisphenol+a&ss=1).  

 

Resources 
 

How can you avoid BPA plastics? Download the 

Institute for Agriculture and Trade Policy's Safe 

Plastics Guide at 

http://www.saferstates.com/files/258_2_77083.pdf. 

The guide explains what recycling codes tell you 

about the safety of plastics and how to avoid plastics 

that contain BPA. 

 

__________________________________________ 

 

Safer States is a national network of diverse 

environmental health coalitions and organizations 

that focuses on protecting families, communities, and 

the environment from the harmful impacts of toxic 

chemicals through new state and national chemical 

policies.   
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Member Profile ı  
Fran Solomon, Ph.D. 
 

By Cathy Manner 
 

 
 

Fran Solomon 
Sources: Fran Solomon and www.witi.com 

 

ñEgghead!ò 
 

Her face burning and eyes brimming with tears, 16-year-old Fran Solomon 

recounted to her father the humiliating events of the eveningôs party, at which 

she was mocked for her academic accomplishments. Her father listened 

sympathetically, reminding her that ñpeople who donôt like you because youôre 

smart arenôt people with whom you would want to be friends anyway.ò He 

encouraged her to not conceal her intelligence, but to use it to better the world, 

despite the derision of people such as the partygoers. 
 

Fortunately for Fran, such verbal attacks 

were not common, but the support of her father, 

who was ñquite progressive for his generation,ò 

was unwavering. A polio survivor who wore a 

brace on his paralyzed leg, Dr. Leon Solomon 

was an optimist and a sports enthusiast who did 

not let othersô misconceptions about his 

physical abilities affect him. He commuted 

daily via subway from Queens to Manhattan (in 

New York City), where he worked as an 

optometrist. Fran credits him with helping her 

develop a healthy self-esteem and confidence 

that she could undertake any challenge. He 

valued intelligence and expected high academic 

achievement from Fran and her older sister and 

brother. His emphasis on scholastic excellence 

for women, and the concomitant expectation 

that all of his children would use their minds to 

build rewarding careers, was reinforced by 

Franôs mother. Unlike many married women of 

her generation, Mrs. Solomon worked full time 

outside the home (in a clothing shop), so Fran 

viewed it as normal for women to have paid 

jobs or careers along with rich home and family 

lives. 

The encouragement of her parents, her 

earliest mentors, was instrumental to Franôs 

academic successes. However, it was another 

mentor, her high school biology teacher, who 

catalyzed her interest in science. ñMrs. Smith 

showed me how fascinating it was to learn 

about how plants and animals work,ò she 

remembers. Fran subsequently found that she 

also enjoyed chemistry and physics. After high 

school, she entered the University of Rochester 

planning to major in science, math, or French. 

She chose biology after being inspired by 

several wonderful biology professors.  

Unfortunately, Fran was initially 

discouraged from pursuing graduate education 

in biology, so she earned an M.S. in 

librarianship from Simmons College after 

hearing about opportunities in that field from a 

family friend. Her four years as a science 

librarian in Boston coincided with the 

burgeoning feminist movement of the late 

1960s and early 1970s. Franôs involvement in 

the movement, combined with an interest in 

environmental science sparked by her library 

work, provided the impetus to return to school. 

Eager to experience life on the West Coast, and 

enamored with the beauty of the Pacific 
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the King County Department of Natural 

Resources, the Washington State Departments 

of Fisheries and Ecology, and currently the 

Washington Toxics Coalition (WTC; see pages 

5-8 for an article about WTCôs activities). One 

of Franôs favorite projects, for the Washington 

State Department of Fisheries, was an analysis 

of the environmental impacts of a proposed oil 

pipeline that would run under Puget Sound and 

across the Northwest. An advisory panel to the 

governor eventually recommended against 

issuing a permit for the pipeline, citing Franôs 

teamôs report as a key factor in their decision. 

The governor accepted the panelôs 

recommendation, and the pipeline was not built 

in Washington. 

Fran left her position with King County 

almost two years ago to focus on bringing her 

work experience to the classroom. She has 

developed and taught courses in environmental 

science and toxicology at the University of 

British Columbia, Western Washington 

University, UW Tacoma, and Northwest 

University in Xi'an, China, and also teaches 

short courses to environmental professionals. 

She enjoys the creativity and autonomy of 

teaching and relishes the opportunity to see 

students learn as she herself learns from her 

preparatory work and classroom interactions. 

In addition to her own hard work and drive, 

Fran attributes her accomplishments to 

outstanding mentors who provided the support 

and guidance she needed at each phase of her 

education and career. Further, as she has 

transitioned from student to teacher, from junior 

scientist to senior investigator, she has found it 

gratifying to evolve into the mentor role herself. 

One especially rewarding relationship began 

when her protégée was an undergraduate and 

has strengthened over the years, as Fran has 

coached her on resume preparation, interview 

skills, and resolving conflicts with colleagues.  

Franôs enthusiasm for environmental 

science and toxicology is steadfast after close to 

30 years in the field. One area of special 

interest is endocrine disrupters (such as 

phthalate esters, bisphenol- A, and polycyclic 

aromatic hydrocarbons) in food, cosmetics, 

plastics, and the environment. These chemicals, 

Northwest, Fran moved to Seattle to complete 

her M.S. in environmental health and Ph.D. in 

fisheries/aquatic ecology at the University of 

Washington (UW).  

As only the second woman to earn a Ph.D. 

in the UW College of Fisheries, Fran 

experienced a climate that initially did not fully 

embrace feminism, but she saw substantial 

improvement during her tenure as a graduate 

student. She recalls fondly the camaraderie with 

other female students and the support from her 

male thesis advisor, a strong advocate for 

women in science. She also developed a 

relationship with another mentor who would 

play a critical role in her professional and 

personal development. Dr. Frieda Taub, a 

member of Franôs thesis committee, was the 

first and, at the time, only female faculty 

member in the College of Fisheries. Fran 

explains that ñknowing someone who looked 

like me and who was doing work similar to the 

work that I aspired to do made a big difference 

to me. Frieda had high expectations for her 

female graduate students, and I worked hard to 

meet these expectations. We had many 

enlightening woman-to-woman conversations 

where she shared valuable advice on how to 

present a paper, interact at a professional 

conference, take ownership of my research, and 

assert my professional identity.ò 

Following graduate school, Fran launched a 

career in environmental science and toxicology 

that has spanned 28 years. Her primary focus is 

the impacts of toxic metals and organic 

pollutants on aquatic ecosystems and human 

health. She has worked with the City of Seattle, 
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which mimic hormone function, have been 

linked to reproductive abnormalities and 

cancer. In fact, Fran thinks her exposure to such 

pollutants caused her own breast cancer, for 

which she was successfully treated last year. 

One of her primary motivations to continue her 

teaching and work with the WTC is to 

encourage people to take action to reduce 

environmental levels of these toxins. She 

acknowledges the scientific, political, and 

financial barriers associated with identifying, 

assessing impacts of, and eliminating 

environmental toxins but does not let these 

obstacles deter her.   

Fran also remains passionate about her 

commitment to AWIS. A longtime member of 

National AWIS, she has served as a Councilor 

and Chair of the Chapter Relations and 

Nominations Committees and was selected as a 

National AWIS Fellow in 2005. She is a co-

founder of Seattle AWIS, which was 

established in 1985 to provide a forum for local 

female scientists, many of whom felt isolated in 

male-dominated workplaces, to share advice in 

a supportive setting. More than 20 years later, 

Fran remains active in the chapter as Chair of 

the Scholarship Committee, which provides 

funding for outstanding women pursuing 

undergraduate degrees in science, mathematics, 

and engineering statewide. Her fellowship from 

National AWIS helped her believe in herself, 

and the Scholarship Committee provides an 

opportunity to help the next generation of 

women in science avoid some of the challenges 

that she has faced. In one poignant example of 

her efforts in this area, she established the Leon 

Solomon Memorial Scholarship as a tribute to 

one of her earliest champions and a supporter of 

academic and career achievement for women.  

Outside of her professional and feminist 

activities, Fran enjoys spending time with her 

husband of 27 years and her friends. She is an 

enthusiastic international traveler, hiker, and 

bicyclist, and has completed two Danskin 

triathlons. 

Fran attributes her zest for all of her 

pursuits to her desire to make the world a better 

place ï with cleaner air and water, 

environmentally aware citizens, and improved 

opportunities for women. As she recently wrote 

in response to a newspaper article about alleged 

innate gender differences in math and science 

aptitude (see Letter to the Editor on page 17), 

ñcareers in [science and engineering] are 

rewarding. I hope that, during my lifetime, this 

sexist drivel about women and math will end 

and all children will be encouraged to pursue 

science-based careers.ò     
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Editor: 

 

       s a woman who is a scientist and  

        has excelled in math from grade  

        school through my Ph.D. program,   

        I am tired of strangers like Larry  

Summers and Ruth Marcus suggesting that 

because of my gender, I am not capable of 

doing the work that I have capably done for the 

past 28 years (ñResearch says Summers may 

have been right,ò Thursday P-I). The fact that 

more males than females scored in the 99.9th 

percentile (top 0.1%) in math SATs is 

irrelevant to the under-representation of women 

in tenured jobs on elite science and engineering 

faculties. One needs to do math in order to be a 

scientist or engineer. One does not need to be a 

mathematical genius. I doubt that many male 

science and engineering professors scored in 

the 99.9th percentile on their math SATs.   

 

There is no way to prove that this 99.9th 

percentile difference is innate because there is 

no way to sort out the influence of socialization 

and cultural factors. Furthermore, average 

differences between genders say nothing about 

the aptitudes of individual females and males. 

 

The United States is in dire need of scientists 

and engineers. Careers in these fields are 

rewarding. I hope that, during my lifetime, this 

sexist drivel about women and math will end 

and all children will be encouraged to pursue 

science-based careers.     
 

 Letter to the  
 Editor 

 

By Fran Solomon 
 

From the Seattle Post-Intelligencer, December 8, 2008; page A15. Reprinted here with the 

authorôs permission. 
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Source: G. Mitchell,  

Presentation at the Algae  Biomass Summit, November 13, 2001. 

 

 

The Algae Industry and the 

(Re)Birth of a Scientific 

Discipline?        By Andy Braff  

 Can algae save the world? This was the question greeting visitors at the Science 

Museum in London in late 2007. Recently, interest in using algae (both prokaryotes and eukaryotes) as a 

feedstock for liquid transportation fuels and electrical energy has increased dramatically. This interest is 

attributable to a variety of global problems, namely record oil prices, energy security, climate change, and its 

impacts on water resources and agricultural yields. Further, traditional ñfirst generationò biofuels now have an 

image problem. They have been blamed, rightly or wrongly, for increasing food prices due to the diversion of 

food crops (corn, canola, soy, etc.) to biofuels, deforestation resulting from the conversion of land in Southeast 

Asia and Africa to palm plantations, and, based on some lifecycle analyses, actually increasing greenhouse gas 

emissions. 
 

The use of algae as a feedstock for biofuels largely avoids the problems of traditional ñfirst generationò 

biofuels and is attractive because of its potential to be part of the solution to these major global problems. For 

example, algae use far less water than traditional oilseed crops and flourish (and even remediate) in brackish and 

saltwater depending on species. Algae convert CO2 into a high-density liquid form of energy (lipids for biodiesel 

and polysaccharides for ethanol), thereby making coal-fired power plants ideal co-location opportunities. Other 

than nutritional supplements (e.g., spirulina), algae do not compose a central ingredient in our diets. And last, but 

certainly no less important, conservative theoretical yields of oil per-acre from algae (1,200 gallons ï based on 

algal growth rates of 10 grams per square meter per day at 15% triglycerides) are twice that of palm oil, the best 

terrestrial crop for biofuels. One Israeli company, Seambiotic, consistently obtains yields of 20 grams per square 
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meter per day. This is important because of 

what it represents for truly displacing fossil 

fuels: should the worldôs oilseed crop be 

converted to biodiesel, only 21% of the United 

Statesô annual diesel consumption would be 

displaced.  

 

The Algae Biomass Summit 
 

There is no better indicator of the global 

interest in this potentially ñgame-changingò 

feedstock and how far the ñalgae biomass 

industryò has come in several years than the 

Algae Biomass Summit. The first Algae 

Biomass Summit, held in San Francisco, 

California, in November 2007, drew 350 

attendees (125 were expected) from over 15 

countries. There, the Defense Advanced 

Research Projects Agency (DARPA) 

announced a major initiative to spur 

development of a highly efficient system for 

low-cost algal oil production for JP-8, the fuel 

used by all military aircraft, tanks, and non-

nuclear ships. The Algal Biomass Organization 

(ABO) was also formed with the mission to 

accelerate the development of the algae 

industry. The ABO, with over 80 individual 

and corporate members, now serves as the 

primary global trade association for the algae 

industry. 

 

The Second Algae Biomass Summit, held 

in Seattle, Washington, in October 2008, drew 

over 700 attendees from 27 countries. This 

wide gathering of algae producers, scientists, 

investors and policy-makers left Seattle with 

new ideas, partnerships, and an enthusiasm to 

continue developing a road map for the 

industry ï an activity which the U.S. 

Department of Energy led with select industry, 

scientific and governmental representatives in 

December 2008 in Washington, D.C.  

From this yearôs conference came several 

key accomplishments for the industry 

(excerpted from Algae on the Move: The 2008 

Algae Biomass Summit Wrap-Up, J. Pierce and 

T. Byrne, Renewable Energy World, November 

12, 2008):  

ü Shared knowledge: The worldôs 

leading algae scientists, technologists, 

process engineers, and entrepreneurs 

came together to present data, findings, 

and conclusions on projects including 

pilot plants, innovative growth 

technologies, and algal strain selection. 

The Summit provided an open forum to 

discuss successes, challenges, and make 

recommendations for moving the 

science of the industry forward.  

 

ü Business networking: Not only were 

the Summitôs presentations of the 

highest scientific quality, but the caliber 

of attendees from across the industry 

made for productive business 

connections and potential contracts to 

be discussed. CEOs, Vice Presidents, 

and Directors were exposed to new and 

innovative ideas, leading to future 

collaborations.  

 

ü Mobilization of industry:  As the 

official conference of the ABO, the 

summit drove new membership for the 

organization and solidified the 

formation of committees tasked to 

address particular needs of the industry. 

Included in this was the continued 

growth of the ABOôs Government and 

Public Affairs Committee, which will 

work to create a unified industry voice 

in order to influence federal-policy 

making to the benefit of the algae 

industry. Included in this effort is the 

commitment to host the annual meeting 

in Washington, D.C. during the first 100 

days of the new administration. 
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Presentations at the Summit covered topics 

such as the impact on the industry of the 2008 

U.S. presidential election, an overview of 

ongoing governmental algae-to-biofuels 

programs by the National Renewable Energy 

Laboratory (NREL), perspective from venture 

capitalists on the impact of the current 

economic crisis on future private investments 

in algae, the use of genetically modified algae 

strains, harvesting of pollution-caused wild 

algal blooms, algaeôs role in global food 

supplies, and the environmental sustainability 

of algae. Guest speakers included the pre-

eminent clean technology investor Vinod 

Khosla and cleantech advocate U.S. 

Representative Jay Inslee (D-WA). Sessions 

throughout the conference were as broad 

reaching as the attendeesô backgrounds.  

 

The Science: Requirement for R&D 

and Local Women on the Forefront 

 
While algae can make a significant 

contribution to solving the problems mentioned 

above, this liquid transportation fuel feedstock 

faces a variety of challenges that lie at the 

intersection of biology, genetics, chemistry, 

physics, oceanography, and mechanical and 

process engineering, to name but a few 

disciplines. No university in the United States 

(and perhaps only one university in the world) 

provides a degree in phycology. According to 

an NREL draft report to Congress required by 

the Energy Independence and Security Act of 

2007, the number of peer-reviewed papers on 

some aspect of algae for biofuel use is 1/4 to 

1/5 the number of peer-reviewed papers on 

cellulosic ethanol, which indicates a lack of 

funding historically. This landscape is rapidly 

changing, though. Many universities are 

conducting research or have announced 

intentions to do so. For example, 

representatives from 45 colleges and 

universities attended the Algae Biomass 

Summit.  

 

Many in the industry and in academia have 

noted the disparity between men and women in 

the industry. Again using the Algae Biomass 

Summit as an example, roughly 10% of the 

attendees were women. While perhaps less 

apparent in academic circles, it is still 

noticeable. The possible exception to this is the 

Pacific Northwest, in which women such as Dr. 

Ginger Armbrust (University of Washington), 

Dr. Teodora Shuman (Seattle University), Dr. 

Rose Ann Cattolico (University of 

Washington), and Dr. Ann Mescher are 

conducting research in areas that are relevant to 

the algae industry. 

 

Opportunities within this industry will 

continue to grow in the foreseeable future as 

energy policy becomes a priority to federal, 

state and local governments, and private 

enterprise seeks to claim a piece of the multi-

billion dollar market of liquid transportation 

fuels. Venture financings of algae start-up 

companies have approached the $200 million 

mark in 2008 despite concerns of economic 

slow-down and recession. Every major oil 

company has dedicated financial resources to 

R&D of algal biofuels, including Chevron, 

ExxonMobil, Shell, and British Petroleum. The 

Boeing Company serves as chair of the board 

of directors for the Algal Biomass 

Organization. Two major defense contractors 

ð General Atomics and SAIC ð were 

selected to carry out the DARPA program 

mentioned above. In order to ensure the success 

of the algae industry, the dedication of 

significant financial resources to basic research 

across scientific disciplines will be required. 

 

 

 

Andy Braff is an Associate in the Renewable 

Energy, Clean Technology, and Project 

Finance practice group at the law firm Wilson 

Sonsini Goodrich & Rosati in Seattle. He is a 

member of the steering committee for the Algae 

Biomass Summit and General Counsel to the 

Algal Biomass Organization (ABO). 
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Toxicology and 

Public Health  
 

By Lee Dorigan 
 

¶ Site Hazard Assessments, 

http://www.kingcounty.gov/healthservices/h

ealth/ehs/toxic/HazSites.aspx; and  

¶ illegal drug lab cleanups, 

http://www.kingcounty.gov/healthservices/h

ealth/ehs/toxic/methlabs.aspx.  
 

The TSP is PACHôs largest project. Since 2000, 

Public Health ï Seattle & King County and the 

Washington State Department of Ecology (Ecology) 

have partnered to investigate the nature and extent 

of the contamination from the Asarco Smelter in 

King, Pierce, and Thurston counties. In King 

County, almost 7000 soil samples have been taken 

at more than 550 locations. More than half of the 

locations showed at least one soil sample with 

arsenic above the state cleanup level of 20 parts per 

million (ppm), and about 18% showed lead above 

the state cleanup level of 250 ppm. An area of 

highest concern called the Soil Safety Program has 

been identified 

(http://www.ecy.wa.gov/programs/tcp/sites/dirt_aler
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E Environmental science and toxicology at public 

health agencies are commonly done within 

environmental health divisions. At the federal level, 

the Centers for Disease Control and Prevention 

(CDC) has a National Center for Environmental 

Health. At the state level, the Washington 

Department of Health has a Division of 

Environmental Health. Locally, Public Health ï 

Seattle & King County has an Environmental 

Health Division. 

Within the local Environmental Health Division, 

I supervise the Physical and Chemical Hazards 

(PACH) section. PACHôs mission is to protect the 

health of the community and the environment by 

identifying chemical and physical hazards and 

promoting conditions and behaviors that minimize 

threats.  

  

PACH has three big projects:  

¶ Tacoma Smelter Plume (TSP), 

http://www.kingcounty.gov/healthservices/h

ealth/ehs/toxic/tsp.aspx; 

http://www.kingcounty.gov/healthservices/health/ehs/toxic/HazSites.aspx
http://www.kingcounty.gov/healthservices/health/ehs/toxic/HazSites.aspx
http://www.kingcounty.gov/healthservices/health/ehs/toxic/methlabs.aspx
http://www.kingcounty.gov/healthservices/health/ehs/toxic/methlabs.aspx
http://www.ecy.wa.gov/programs/tcp/sites/dirt_alert/soilSafety/8-07%20Map%20and%20List.pdf
http://www.ecy.wa.gov/programs/tcp/sites/dirt_alert/soilSafety/8-07%20Map%20and%20List.pdf
http://www.seattleawis.org/
http://www.kingcounty.gov/healthservices/health/ehs/toxic/tsp.aspx
http://www.kingcounty.gov/healthservices/health/ehs/toxic/tsp.aspx


 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

t/soilSafety/8-07%20Map%20and%20List.pdf).  

 

The following are some patterns in Asarco soil 

contamination in King County: 

¶ The closer to the smelter, the higher the 

likelihood of contamination. 

¶ Less or undeveloped properties, such as old 

parks and forests, are more likely to have 

contamination than recently developed 

properties, due to length of exposure and 

lack of disturbance.  

¶ Properties that were developed after the 

smelter closed in the mid-1980s are the least 

likely to have contamination.  

¶ Southwest-facing slopes are more likely to 

have soil contamination (depending on 

direction from smelter and local wind 

patterns). 

¶ There is less lead compared to arsenic the 

farther from the smelter. 

¶ Arsenic and lead tend to stay in the top 6 

inches of soil and be very low below 12 

inches. 

 

Currently, the TSP group is sampling child-use 

areas: 135 schools and 487 childcare centers. This 

focus on the most vulnerable has found 15 schools 

and 22 childcare centers with elevated levels of 

arsenic. Ecology has completed cleanups at six 

schools and will follow through until all schools and 

childcare centers are cleaned up. An outreach group 

works with a set of materials developed by King 

County 

(http://www.kingcounty.gov/healthservices/health/e

hs/toxic/posters.aspx).  

The Site Hazard Assessment (SHA) group 

examines suspected contaminated sites under a 

grant from Ecology using lists of sites developed 

and maintained by Ecology. Sites can become 

contaminated through chemical spills, leaks, illegal 

discharges, or historic disposal activities. 

Investigation of hazardous sites is often a two-step 

process, starting with an Initial Investigation often 

followed by an SHA. Sites receive a hazard ranking 

from 1 (most contaminated) to 5 (least 

contaminated) using the Washington Ranking 

Method. Sites with no contamination will be 

recommended for ñNo Further Actionò status and 

removed from the list. Sites that are ranked will be 

added to the Confirmed and Suspected 

Contaminated Sites list for follow-up ñremedial 

action,ò or cleanup, under the Model Toxics Control 

Act. Facilities and sites of interest can be found at 

http://www.ecy.wa.gov/fs/.  

 

Illegal drug lab cleanup work is diminishing 

from hundreds of labs per year to two dozen. The 

work comes in when PACH is contacted by law 

enforcement officials regarding illegal drug labs. 

Public Health has the following responsibilities in 

responding: 

¶ posting warnings, 

¶ informing the public of hazards, 

¶ assessing the extent of the contamination at 

the lab sites once the bulk of lab-related 

materials are removed, 

¶ overseeing decontamination and determining 

when a structure can safely be reoccupied, 

and 

¶  assuring that cleanup contractors properly 

handle and dispose of wastes generated 

during the cleanup process.  

 

Additionally, Public Health responds to a 

number of contaminated chemical dumpsites that 

are created when chemicals from illegal drug labs 

are improperly disposed.  

Finally, PACH handles several smaller projects: 

noise issues, State Environmental Policy Act 

(SEPA) reviews, pesticide applicator permitting, 

roadside pesticide spraying, gypsy moth spraying, 

radiation permit reviews, Geographic Information 

System (GIS) mapping, and emergency 

preparedness support. 

 

 

 

Lee Dorigan, MES, RS, is supervisor of Physical 

and Chemical Hazards, Environmental Health 

Division, Public Health - Seattle & King County.  
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Beach.  (Source: Suquamish Tribe) 

 

O 

Risk Assessment for a 
Puget Sound Community 

 

 

   n December 30, 2003, more than 

4,000 gallons of bunker fuel spilled into 

Puget Sound during loading onto a tank 

barge at the Point Wells Asphalt facility. 

The fuel came ashore between Point 

Jefferson and Indianola, on the Port 

Madison Indian Reservation, oiling parts 

of the beach and the marsh. The beach 

holds spiritual, cultural, and historical 

importance to the Suquamish Tribe, as 

well as economic importance related to a 

commercial fishery and subsistence 

fishing by tribal members.  

 

By Priscilla Zieber 

 

 

 
 

Heron. (Source: Suquamish Tribe) 

 

 
 

Oiled crabs. (Source: Suquamish Tribe) 
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(Source: Integral Consulting, Inc.) 

 

Conceptual Site Model Figure 

 

to assess how area residents used the beach. This 

survey aided in developing a conceptual site model, 

which portrayed how the petroleum chemicals could 

move in the environment and how tribal members could 

be exposed to them. 

From the survey, we learned the many and varied 

ways tribal members used the beach: subsistence and 

commercial clamming and fishing, plant gathering and 

beachcombing, swimming and camping, cultural 

activities, family and holiday celebrations, and much 

more. We developed a pictorial conceptual site model 

(see figure below) that could be shared during 

community outreach sessions to inform tribal members 

of our findings. 
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The Tribe needed to assess the safety of tribal 

members eating shellfish and using the beach and 

marsh. They hired my firm, Integral Consulting, Inc., to 

assist them in this endeavor. In developing criteria for 

ñreopeningò the area, it was necessary to balance health 

protection against the economic and cultural need for a 

prompt reopening. We used a process called human 

health risk assessment to evaluate the health effects of 

exposures to lingering oil in shellfish, on the beach, and 

in the marsh. 

 

Conceptual Site Model 

 

Shortly after the spill, the Tribe conducted a survey 

 


