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ABSTRACT
The water quality sector faces a shortage of workers in the coming years with the retirement of
the Baby Boomer generation and an increased demand for water quality professionals caused by
aging infrastructure and changing regulations. To prepare for this challenge, the Sanitation
Districts of Los Angeles County (Sanitation Districts) are providing innovative education and
funding programs that encourage environmental careers and address workforce development.
The paper highlights the programs that are currently in place or in development.
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INTRODUCTION
In the coming years, population growth, aging infrastructure, changing regulations, and a retiring
workforce will increase the need for water quality professionals in the United States. According
to the U.S. Census Bureau, the population is projected to increase by 50% by the year 2050. For
the water quality field, this growth will result in growth of treatment capacity, an expansion of
the collection/distribution systems, and a demand for the professionals required to address these
issues. In addition, existing, aging infrastructure needs to be upgraded. In 2005, the ASCE
National Infrastructure Report Card revealed that $30 billion needs to be spent annually to
maintain adequate water and wastewater infrastructure. Additionally, increased regulations and
treatment resulting from improvements in the detection of compounds, technological progress,
and a push for higher levels of treatment and monitoring from environmental groups and the
public, will require 45% more jobs in water supply and sanitary services by 2010
(AMWA/NACWA, 2006). Finally, the U.S. faces a severe labor shortage due to the retirement of
Baby Boomers. Within the next 10 years, 35% of current utility employees will be eligible to
retire (AWWA, June 2005). This will greatly add to the demand for water quality professionals.
Amongst young people today, there is a shift away from math and science, the critical
prerequisites to careers in water quality. Studies indicate that fewer than one-third of U.S. 4thgrade and 8th-grade students perform at or above a level called “proficient” in mathematics
(National Academies, 2006). The reduced interest and aptitude in science and mathematics in
the K-12 years translate into fewer undergraduate and graduate science and engineering majors,
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the primary groups feeding into water quality careers. Undergraduate and in particular, Masters
level enrollment in Environmental Engineering is in many cases roughly half of what existed in
the mid-1990’s (WEFTEC, 2006).
To handle the large demand for employees in the water and wastewater sector, it is imperative
that more young people choose water quality professions as their career path. The Sanitation
Districts, a public agency with 1800 employees and an aging workforce, face the enormous
challenge of ensuring a qualified pool of applicants for the surge of open positions in the coming
years. To overcome this problem, the Sanitation Districts utilize a number of education and other
innovative programs to motivate youth to pursue water quality and other environmental careers.
EDUCATION PROGRAMS
The main goal of the Sanitation Districts’ education programs is to interest students in education
related to wastewater and solid waste management services. Students are future ratepayers, and
their understanding and appreciation of these services leads to support of future projects.
Furthermore, students discuss topics learned at school with their parents, and thus current
ratepayers also become aware of issues facing the Sanitation Districts.
A secondary goal of the Sanitation Districts’ education programs is to encourage young people to
pursue environmental careers. The programs introduce students to water quality and other
environmental careers, jobs that they may not have heard of otherwise, and therefore would not
choose.
The Sanitation Districts’ programs provide experiential or “applied” learning, which involves
hands-on activities, out-of-classroom excursions, and projects. In a 2004 poll, 85% of teachers
felt that experiential learning was very or somewhat effective at getting students interested in
careers (Junior Achievement, 2004).
The Sanitation Districts’ education programs include Sewer Science, Tours, Think Earth, Think
Watershed, Desert Lab Partnership, and World Water Forum. A description of the programs and
their results in promoting careers is provided below.
Sewer Science
Sewer Science is a weeklong wastewater treatment laboratory designed for high school science
students. In this hands-on program, participants make, clean, and test wastewater using tabletop
tanks and state-of-the-art laboratory equipment. The Sanitation Districts have been conducting
the program for four years and have seen many positive results from it.
The Sewer Science program was created in the San Francisco Bay Area in 1998, as a
collaboration between a high school science teacher, a nearby wastewater treatment plant, and a
local university. It was immediately popular among teachers, students and the wastewater
agencies implementing the program.
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The program began in Southern California in 2003 at WEFTeach, which is a teacher workshop
held at WEFTEC. Attending teachers were introduced to the program and had the opportunity to
sign up to have the program visit their classroom. The program is free for teachers, and the
Sanitation Districts provide equipment, workbooks for each student, and lead the program in the
classroom.
The program has received rave reviews from both students and teachers. Because of this, the
Sanitation Districts have continued the program, following the same model used the first year. A
teacher workshop is held in the fall where teachers are introduced to Sewer Science. Teachers are
not only offered the Sewer Science experience free of charge, but also receive a free bus for their
class to visit a wastewater treatment plant.
Each year, we conduct the program at approximately 25 schools.. In total, approximately5,000
students have experienced Sewer Science instruction as a result of the Sanitation Districts’
program. Students experience the wastewater treatment process, apply scientific principals to a
real-life application, obtain a variety of pollution prevention messages, and learn about career
opportunities. The student workbook has an area dedicated to careers and also has an extra-credit
assignment where the student can interview or job shadow a water quality professional.
Classroom instructors address water quality careers during the program and usually respond to
many career-related questions.
The results from Sewer Science are impressive. Because it is a fun, hands-on experience,
students and many teachers enjoy a new, unfamiliar subject. In addition, it connects studies to
real world opportunities, increasing the meaning and relevance of learning. After Sewer Science
is over, teachers give the program an average rating of 5 (on a scale of 1-5, 5 being highest) and
all of them want to repeat it in their classroom during the next school year. Students give the
program a rating of 4.5 (on a scale of 1-5, 5 being highest). When asked if they would pursue a
career in wastewater, no students expressed an interest before participating in Sewer Science.
After the program, about 50% were interested in water quality careers.
Tours
The Sanitation Districts longest running education program is the tour program, which began in
the early1970s. Many schools visited Sanitation Districts’ facilities each year. However, in the
1980s and 1990s, schools faced budget cuts, resulting in a funding cut for field trips. Many
schools no longer had the financial resources to visit their wastewater treatment plant, and the
number of tours dwindled.
The Sanitation Districts decided that some action was needed to increase participation in our tour
program. Tours may be simple in concept, but provide much in return. Students retain their outof-classroom experiences for many years. Students see and actively learn about the wastewater
treatment process, enjoying a positive and memorable trip.
In 2001, surveys and interviews were conducted to determine if providing transportation would
result in more tours. Teachers indicated that it would help. In 2002, the Sanitation Districts
initiated a program to reimburse schools for their transportation costs when visiting one of our
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facilities. As a result of the program, the number of treatment plant tours given to 5-12 grade
classes has nearly tripled from approximately 25 to over 70 tours per year.
Not only do students learn about the fascinating world of wastewater treatment, they are also
introduced to the wide variety of jobs that are available. The different types of jobs, such as the
operators, maintenance staff, laboratory personnel, are pointed out during the tour.
Each tour ends with a discussion of environmental career opportunities. The tour guide discusses
various jobs and skills needed. In the 2007 Kids and Careers Poll conducted by Junior
Achievement, 57% of teenagers responded that being passionate about a vocation is the top
motivator for a career selection. This is followed by a 21% response for a career selection that
provides the opportunity to help people. The Sanitation Districts utilize enthusiastic tour guides
that show excitement for their jobs, providing a positive role model for the students. In addition,
the tour guide focuses on how water and wastewater professionals make a difference in public
health and the environment. Many young people express an interest in water quality careers after
the tour.
A teacher’s guide providing classroom lessons and background information also accompanies
the free bus program. The guide contains career information as well. Teachers have also
indicated the importance of discussing water quality career opportunities with students. “One of
the best parts of the tour was the career information you provided. Students need to know about
the variety of careers available to them, not just the jobs they see on television,” expressed a
teacher from Temple City High School.
Recently, based on suggestions from middle and high school teachers, the Sanitation Districts
began funding a substitute teacher if one is needed to cover classroom time for the teacher
attending the tour. This has also increased the number of tours.
Other K-12 Education Programs
In 1989, the Sanitation Districts were a founding partner of the Think Earth Environmental
Education Foundation, a non-profit organization made up of representatives from private
companies, agencies, and organizations throughout Southern California who are interested and
involved in the environment. The Think Earth Foundation creates mutually beneficial
partnerships with stakeholders to support education projects based upon common environmental
topics, such as air quality, recycling/waste management, storm water urban runoff, or water
conservation.
Think Earth developed an award-winning curriculum for Grades K-8, with a different unit for
each grade level. The Think Earth curriculum has been distributed to over 60,000 teachers. In all
Think Earth units, students learn the importance of a clean, healthy environment and they learn
what they can do to "think earth," such as conserve natural resources, reduce waste, and
minimize pollution.
Through this program, students take ownership of the environment and are motivated to take
action. Schools that complete the Think Earth program start recycling programs, plant trees,
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participate in carpooling, and more. Think Earth creates environmental stewards, citizens who
will be committed to clean water, air, and land. Interest and exposure impact career choices, and
these young people will be more likely to choose environmental careers.
Think Earth, along with the Sanitation Districts as a founding sponsor, are beginning a program
called Think Watershed. It is also a partnership between public agencies, private companies, and
educational organizations. The program combines classroom curriculum with a boat trip in the
San Pedro Harbor. Students will study the watershed including marine life, point and nonpoint
source pollution, and other water quality issues.
This program will include a career component in the curriculum. Furthermore, it encourages high
school students to participate in service learning projects, now required by approximately 50% of
high schools as a graduation requirement (Learning in Deed, 1999). Service learning is a
teaching strategy that links community service experiences to classroom instruction. For
example, a service-learning program with Think Watershed could include conducting baseline
water quality measurements in the ocean, studying the impact of rain and stormwater pollution
on water quality, and finally designing a public education program to reduce stormwater
pollution.
Studies show that students who participated in service learning gained career skills and positive
increases in career exploration knowledge. Teachers believed that participation in service
learning increases career awareness (Learning in Deed, 1999). Through Think Watershed,
students will be exposed to scientists, service workers, government workers, and a range of
water-related jobs. This exposure can turn into aspirations for these careers.
The Sanitation Districts are also sponsors of the Desert Lab Partnership, a program in
development that uses the Mojave Desert as an educational site for students located near the
Sanitation Districts’ Lancaster and Palmdale Water Reclamation Plants. Again, students
experience hands-on learning, service learning, and are involved in career exploration.
An obvious way of encouraging young people to enter water quality careers is through school
career days. It allows young people to learn about careers that they would not know about
otherwise. It is a venue where students are looking to explore career options and is an effective
way of getting the word out about water quality careers. The Sanitation Districts uses its staff to
maximize participation in career days. Employees are encouraged to take part in their children’s
career days, and are provided with handouts, giveaways, sample presentations, and activities.
Employees are excellent role models for the students, exhibiting enthusiasm and dedication to
their work. The Sanitation Districts supplies speakers for any career day requests that come
directly to the organization. Each year, hundreds of students are introduced to the water quality
profession through school career events.
World Water Forum
World Water Forum, a program intended for community colleges and universities, was created to
emphasize the importance of water quality and conservation issues. World Water Forum offers
grants to college teams for new innovative ideas, communication strategies, and applied research
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concepts that conserve water and enhance water quality for Southern California or developing
nations. The program, initially created by Metropolitan Water District of Southern California, is
done in partnership with the United States Bureau of Reclamation, Friends of the United Nations,
American Society of Civil Engineers, the Sanitation Districts, and others.
The main goal of the program is to raise awareness of water issues and promote new ideas and
technologies. Like the Sanitation Districts’ other education programs, an additional outcome of
the World Water Forum is to increase student interest in engineering, environmental science, or
related careers in the water industry.
The program began in October 2005. College students and professors were invited to a kick-off
event introducing a variety of local and global water issues. This made students excited about the
program and the difference they could make in their communities. Students were provided with
information about the grant process as well. Attendees were asked to work in teams and submit a
report, prototype, or rendering of their idea along with a business plan. Eighteen teams applied,
and twelve projects, involving about 50 students, were selected through this competitive grant
process.
Students designed a rooftop rain harvesting system, a creative water-efficient showerhead, waterconserving landscapes, catch basin insert devices that reduce storm water pollutants, and more.
In January 2006, they completed a final report and presented their projects at an expo event.
Through this entire process, students gained practical experience in the water quality field and
applied their knowledge and skills to develop real-world solutions to water issues.
A student from CSU San Diego stated that he was “excited about the opportunity to conduct
research on real-life issues.” A professor from USC stated, “The students need to know what the
outside world is concerned with so they can address those issues once they graduate. The
students are gaining experience that is second to none.”
FUNDING PROGRAMS
Environmental Engineering is one of the key occupations in the water quality sector. The gap
between the supply of engineers and demand for services is quite evident in this profession.
Infrastructure upgrades and increased regulation are creating a need for growth in the workforce,
but the number of students studying environmental engineering is decreasing. A major reason for
this declining trend may be the lack of available funding. To change this trend, the Sanitation
Districts began two funding programs.
Undergraduate Funding Program
To increase undergraduate enrollment in civil and environmental engineering, the Sanitation
Districts are starting a fellowship program for undergraduate students for the 2007-08 academic
year. The programs targets Los Angeles County universities with Accreditation Board for
Engineering and Technology (ABET) accredited Civil/Environmental Engineering Departments.
$10,000 will be given to each participating school to divide evenly between two to five
undergraduate students.

Copyright © 2007 Water Environment Federation. All Rights Reserved

7287

WEFTEC®.07

Presently, participating universities will determine the selection criteria for the fellowships. The
Sanitation Districts have advised them to consider the following criteria in their selection
process:





A student that is a strong candidate but not yet enrolled in the Civil/Environmental
Engineering major (e.g. undeclared majors);
Students in financial need;
Students with good academic performance and outstanding potential; and
Students participating in extracurricular activities that demonstrate the ability to
communicate and work in a team environment.

Participating universities must provide all completed applications for participating students,
contact information for fellowship recipients, and a report to the Sanitation Districts describing
the selection criteria and providing recommendations for future fellowship selection processes.
The Sanitation Districts will stay in contact with the selected students, helping them to learn
more about the environmental services and career opportunities available with the organization.
Students will be able to see the variety of interesting projects and career opportunities available
in environmental engineering, encouraging them to pursue a Master’s Degree and commit to a
career as a water or wastewater professional.
Engineering Masters Funding
Enrollment in Master’s Degree programs in environmental engineering has been down from its
peak levels in the mid-1990s. In 2004, Environmental Engineers of the Future (E2F), a coalition
of private engineering consulting firms and public agencies, was formed to deal with this
problem. The group decided to provide students with funding towards a master’s degree in
Environmental Engineering, in hopes of increasing Master’s enrollment.
E2F involved the following conditions:
 Students could receive up to $20,000 in funding toward a master’s degree in environmental
engineering at pre-approved universities.
 Applicant must hold a bachelor’s degree in civil, chemical, mechanical or related engineering
field from an ABET accredited university.
 Pre-approved core and elective courses are selected by the E2F program based on a university
application process. All U.S. universities with ABET accredited master’s degree programs in
environmental engineering, which offer courses meeting these requirements, are welcome to
participate in the program.
 Students who successfully complete the master’s degree and work for one of the funding
entities for a minimum of three years will not be expected to repay the funding.
A website, www.engineeringmastersfunding.org, was created to advertise E2F and provide
necessary information about the program. The application process began in 2004 on a pilot basis,
with only west cost schools participating. Funding was first provided to students for the Fall
2005 academic year. Eight funding partners and eight universities were involved and nine
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students were selected. Academic year 2006/07 was the first in which the program was available
nationwide. Eight students received funding.
The most recent selection process was conducted for the Fall 2007 academic year, and the
program has grown since its inception. Students could attend one of 54 universities and nine
funding partners had committed to the program. Eleven students were selected.
The funding partners, university professors, and students have all been pleased with the program.
The funding has been critical for the selected students in completing their graduate work. As one
funding recipient stated, "This program has provided me with the opportunity to pursue a masters
degree without incurring any more debt."
The funding partners have also gained from the program, as they are connected to some of the
top students in the country and impact the future of the profession. Currently, fourteen E2F
students work for the funding partners. University professors appreciate the funding for their
master’s students and increased enrollment in Master’s programs.
NEXT STEPS
The Sanitation Districts will continue to expand their education and funding programs to
accommodate more students and draw them into the water quality profession.
Many schools incorporate a career component, such as career academies, school-to-work
programs, and internship requirements. The California Department of Education and other states
have also implemented educational standards for career and technical education. The Sanitation
Districts plan to connect existing and new programs into these requirements and the trend
towards careers in education.
CONCLUSION
Because of population growth, aging infrastructure, changing regulations, and a retiring
workforce, the water quality sector faces an increase in demand for employees. The Sanitation
Districts strategy is to use education and funding programs to motivate students to pursue water
quality careers. By introducing students to water quality careers starting in elementary school,
presenting opportunities to learn more about the field throughout their elementary, secondary,
and college education, and finally providing funding to interested students to pursue degrees in
the field, the Sanitation Districts plan to attract more people to the profession. An adequate and
qualified workforce, developed through these education programs, will ensure that water and
wastewater professionals will continue to provide clean water, a safe environment, and healthy
living for the generations to come.
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