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New Program Assessment:
Environmental Technician Certificate
Overview
On June 10, 2013, the National Partnership for Environmental Technology Education (PETE)
facilitated a job market assessment workshop in the Environmental Technician field for Guam
Community College (GCC). GCC requested assistance in preparing a new Environmental Technician
certificate program. GCC was one of three colleges selected to receive technical assistance services
from National PETE under the National Science Foundation (NSF) ATE grant Connecting Tribal and
Pacific Rim Colleges to Improve Indigenous Environmental Technology Education (DUE #1204627).
Specifically, GCC requested assistance in developing a plan for student recruitment, tracking &
retention, conducting a job market/labor market assessment and developing a local “advisory
committee” for science/environmental degree/certificate program(s). These technical assistance
options involve the following:
•
•
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•
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Develop or improve a plan for student recruitment, tracking and retention in the College’s
environmental certificate program
Conduct a job market/labor market assessment to develop a new certificate program to
match local environmental job opportunities with the local, state and Federal governments,
non-profits, business and industry employers. This process is called “Developing a
CurriculUM” or “DACUM.” For more about this process, see http://ateec.org/dacums/about.
Develop a local Advisory Committee for the program. Advisory committees are composed of
knowledgeable individuals from business, government and industry who are selected to
advise and consult with administrators and faculty on the educational programs of an
institution.

PETE focused the facilitated session on the following questions:
-

What jobs are available?
What skills are needed?
What certifications/licensures are needed?
What instruments and/or equipment are used?
Are participants interested in serving on an Advisory Committee?
Do participants have any further recommendations?

The Workshop
Facilitators: Kirk Laflin, PETE Executive Director, and Sarah Gross, PETE Program Coordinator
Attendees: A panel of experts from the island’s environmental field was convened by Guam
Community College. The results reported below reflect the thoughts of the group who were present
on June 10. The group represents multiple organizations, interests, and concerns on Guam.

Expert Panel
Name

Title

Organization

Claire Baradi

Natural Resource Expert

DZSP 21 LLC

Adrienne Loerzel

Coastal Specialist and Coral Management
Liaison

USDA NRCS

Ken Rekdahl

Engineer

Duenas, Camacho & Associates

Bob Shambaugh

Guam Office Manager/Geologist

EA, Inc.

Alex Soto

Environmental Manager

DZSP 21 LLC

Title

Organization

Christie Marie Ginson

Instructor, Math

GCC

John Jocson

Assistant Professor, Science

GCC

Jo Nita Kerr

Assistance Professor, Science

GCC

Steve Lam

Dept. Chair, Math & Science

GCC

Dr. Anthony Jay Sunga

Assistant Professor, Science

GCC

Additional Experts who Validated results
Name

Title

Organization

Jesse Cruz

Environmental Monitoring and Analytic
Services

Guam Environmental Protection
Agency

Carmen Denton

Laboratory Administrator

Guam Waterworks Authority

Mike Gawel

Integrated Resources Program Manager

U.S. National Park Service

Paul Packbier

President

PCR Environmental

Joel Sablan

President

ARC Environmental Services
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Geographical Area
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Guam, an unincorporated US Territory, is Micronesia’s most populous island. Guam is the largest
island in Micronesia; it is 30 miles long and between 4 and 12 miles wide. At the time of the 2010
census, Guam’s population was 159,358. Tourism, composed primarily of sightseers from Japan,
makes up the largest part of Guam’s economy. The U.S. military provides the second largest source
of income for Guam; the northern region of the island, which consists of many white sheer limestone
cliffs, is mostly owned by the US Military. The southern end of Guam is mountainous, and sandy
beaches, mangroves, and rock cliffs make up the coast, just off of which lies a coral reef.
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Employment Sectors
The panel identified the various sectors within which technical jobs can be found.
•
•

•
•
•
•
•
•
•
•
•

Private sector
Government
o NOAA
o OSHA
o US EPA
o US Fish and Wildlife Service
o Department of Defense
Contractors
o Contract services
Non-profits
Local government
Environmental consultants
o Environmental consulting companies
Archaeological consultants
Industrial
Compliance (grant compliance)
Regional environmental firms
Operations and maintenance

•
•
•
•
•
•
•
•
•
•
•
•
•

GIS Technician
Solid Waste/Recycling Technician
Environmental Technician
Hazardous Waste Operation Technician
Construction Inspector
Environmental Safety Technician
Surveying Technician
Laboratory Technician
Natural Resource Technician
Wastewater Technician
Engineering Technician
Water Treatment Technician
Environmental Monitoring Technician

•
•
•
•
•
•
•
•
•
•
•
•

Air Technician
Technical Editor
Archaeological Technician
UXO (Unexploded Ordnance) Technician
Field Worker
Data Technician
Fisheries Data Collection Technician
UST (Underground Storage Tank)
Technician
Installation Restoration (IR) Technician
Research Technician
Pesticide Application Technician
Emergency/First Responders

New Program Assessment:

The panel identified the top environmental technician jobs expected to be hiring in the next 3-5
years, ranked by importance (those of the same color were ranked equally in terms of importance).
This chart is useful both to guide areas of emphasis within the program and as a tool to present to
students interested in the environmental technician program; it will help students identify potential
careers.

Environmental Technician Certificate

Jobs
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The panel identified which skills and knowledge are critical for all of the jobs listed. This list of skills
will help GCC develop curriculum to ensure the program is providing the training necessary for
success in the workforce. The skills are reported in ranked order of importance (those of the same
color were ranked as equally important by the group).
o Collect samples
o Follow & understand SOP’s
o Understand and perform basic safety requirements
o Use Basic tools of trade (O & M and Calibration)
o Document field activities
o Assist program managers in the performance of their duties
o Interpret environmental laws and regulations
o Interpret maps & directions
o Use current Microsoft software
o 40-hour HAZWOPER
o Basic research skills
o Conduct routine inspections
o Understand industry standards
o Compile and organize data
o Advise/report to managers of findings in the field
o Sensory assessment (majority)
o Understanding of basic permit requirements (local and federal)
o Recommend improvements and processes in the field
o Laboratory analytical results interpretation
o Chain of custody and sample preservation
o Familiarity with environment related Best Management Practices (BMPs)
o Data management
o First Aid/CPR
o Knowledge of Guam history and past land use in terms of industrial and military use.
o Judge safe and unsafe working conditions (ocean, land, surface water bodies,
forested areas, slopes, etc.)

Job Skills
The panel further identified which skills were critical for execution of the job under which they are
listed. These lists provide data that is useful if GCC decides to focus the program on a specific trade
or job (or a group of specific trades/jobs). This list also provides students with an idea of what skills
they should acquire/maintain if they want to pursue employment in a specific occupation.

GIS Technician

Perform Basic GIS procedures
Practical knowledge of GPS units
Demonstrate use of common GPS units
Demonstrate basic orienteering skills

Distinguish between solid/hazardous recycleables
Utilize confined space entry training principles
Follow OSHA safety practices
Knowledge of hazardous waste disposal options

New Program Assessment:

Detect discrepancies and violations in the field

Environmental Technician Certificate

Solid Waste/Recycling Technician
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Hazardous Waste Operation Technician

New Program Assessment:
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Demonstrate knowledge of chemical parameters and lab methods
Understand process control
Detect discrepancies and violations in the field
Distinguish between solid/hazardous recyclables
Utilize confined space entry training principles
Demonstrate basic orienteering skills
Understand Incident Command
Understand various response methods for releases/spills, etc.
Understand notification/reporting requirements
Employ field logbook practices
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Construction Inspector

Understanding of traffic safety
Utilize confined space entry training principles
Knowledge of Navy’s explosive safety submission (ESS)
Knowledge of basic worksite health & safety principles
Construction Data Reporting (Primavera Construction Manager software – used universally)
Ability to conduct SLUMP Test
Understand Compaction Test
Ability to read plans and drawings
Ability to provide photo documentation
Familiarity with Guam building code

Environmental Technician

Demonstrate basic boat handling procedures
Demonstrate knowledge of chemical parameters and lab methods
Understand process control
Detect discrepancies and violations in the field

Knowledge of Guam’s marine and terrestrial environment
Ability to modify equipment for site-specific needs
Perform basic GIS procedures
Conduct routine analysis
Demonstrate basic orienteering skills
Utilize confined space entry training principles
Conduct informal risk assessments
Knowledge of Navy’s explosive safety submission (ESS)
Knowledge of/ability to follow OSHA safety requirements
Knowledge of First Aid/CPR
Familiarity with field meters (handheld, down hole, deployable)
Knowledge of current problematic invasives and reporting procedures
Knowledge of environmental practices/tests (e.g. FID, PID, turbidity, pH, water quality parameters)
Knowledge of field logbook practices

New Program Assessment:

Ability to properly handle samples

Environmental Technician Certificate

Understanding of traffic safety

4

Environmental Safety Technician

Utilize confined space entry training principles
Knowledge of Navy’s explosive safety submission (ESS)
Detect discrepancies and violations in the field
Understand process control
Conduct informal risk assessments
Knowledge of Guam’s marine and terrestrial environment
Knowledge of relevant OSHA guidelines and regulations

New Program Assessment:

Environmental Technician Certificate

Familiarity with field meters to measure explosive potential, air quality
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Surveying Technician

Understanding of traffic safety
Perform basic GIS procedures
Demonstrate basic orienteering skills
Knowledge of Navy’s explosive safety submission (ESS)
GPS knowledge
Ability to provide Guam datum projections

Laboratory Technician

Demonstrate knowledge of chemical parameters and lab methods
Understand process control
Detect discrepancies and violations in the field
Ability to properly handle samples
Conduct routine analysis
Install, maintain and evaluate groundwater monitoring equipment

Knowledge of Guam’s marine and terrestrial environment
Demonstrate basic orienteering skills
Knowledge of Navy’s explosive safety submission (ESS)
Knowledge of current problematic invasives and reporting procedures

New Program Assessment:

Environmental Technician Certificate

Natural Resource Technician
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Wastewater Technician

Understand process control
Detect discrepancies and violations in the field
Understand basics of water and wastewater processes
Conduct routine analysis
Utilize confined space entry training principles
Understanding of safety practices (particularly as related to methane gas)

New Program Assessment:
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Engineering Technician

7

Perform basic GIS procedures
Conduct routine analysis
Utilize confined space entry training principles
Demonstrate basic orienteering skills
Knowledge of Navy’s explosive safety submission (ESS)

Water Treatment Technician

Demonstrate knowledge of chemical parameters and lab methods
Understand process control
Detect discrepancies and violations in the field
Understand basics of water and wastewater processes
Ability to properly handle samples
Conduct routine analysis
Utilize confined space entry training principles

Air Technician
Demonstrate knowledge of chemical
parameters and lab methods
Detect discrepancies and violations in
the field
Ability to properly handle samples

New Program Assessment:

Ability to properly handle treatment chemicals (compressed chlorine gas, etc.)
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Install, maintain and evaluate groundwater monitoring equipment
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Technical Editor

Knowledge of chemical parameters
and lab methods
Understand process control

New Program Assessment:

Environmental Technician Certificate

Archaeological Technician
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Understanding of traffic safety
Perform basic GIS procedures
Demonstrate basic orienteering skills
Knowledge of Navy’s explosive safety submission (ESS)
Knowledge of Guam history
Knowledge of repositories of information

UXO (Unexploded Ordnance) Technician

Understand process control
Demonstrate basic orienteering skills
Knowledge of Navy’s explosive safety submission (ESS)
Completion of TP-18 training
Knowledge of/ability to follow OSHA safety protocol

Detect discrepancies and violations in the field
Ability to properly handle samples
Knowledge of/ability to follow OSHA safety protocol
Knowledge of First Aid/CPR methods
Knowledge of current problematic invasives and reporting procedures

New Program Assessment:

Field Worker

Environmental Technician Certificate

Knowledge of First Aid/CPR methods
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Data Technician

Ability to utilize software (database,
spreadsheets, etc)
Ability to download data

New Program Assessment:

Environmental Technician Certificate

Underground Storage Tank (UST) Technician

11

Demonstrate knowledge of chemical parameters and lab methods
Detect discrepancies and violations in the field
Utilize confined space entry training principles
Demonstrate familiarty with hazardous materials, safety and response
Demonstrate familiarity with decommissioning procedures
Demonstrate familiarity with rinseate collection procedures
Demonstrate familiarity with registration requirements
Demonstrate familiarity with regulations pertaining to UST/ASTs

Fisheries Data Collection

Demonstrate basic boat handling procedures
Ability to properly handle samples
Knowledge of Guam’s marine and terrestrial environment
Ability to modify equipment for site-specific needs
Perform basic GIS procedures
Demonstrate basic orienteering skills
Conduct informal risk assessments

Collect, preserve and transport tissue and organ samples
Knowledge of fish collection/trapping techniques

New Program Assessment:

Identify specimens to the genus level

Environmental Technician Certificate

Knowledge of Navy’s explosive safety submission (ESS)
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Installation Restoration (IR) Technician

Demonstrate knowledge of chemical parameters and lab methods
Detect discrepancies and violations in the field
Knowledge of Guam’s marine and terrestrial environment
Perform basic GIS procedures
Demonstrate basic orienteering skills
Knowledge of Navy’s explosive safety submission (ESS)

New Program Assessment:

Environmental Technician Certificate

Demonstrate HAZWOPPER training skills
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Research Technician

Demonstrate knowledge of chemical parameters and lab methods
Detect discrepancies and violations in the field
Knowledge of Guam’s marine and terrestrial environment
Knowledge of where information is located (MARC, BOSP Library, DPR HRD, Guam
EPA, RFK, Navy PWC, Federal online databases, etc.)
Ability to interview and document
Ability to interpret maps, photos and images

Pesticide Application Technician

Ability to properly handle
samples
Knowledge of Guam’s marine
and terrestrial environment
Detect discrepancies and
violations in the field
Ability to identify invasives

Ability to modify equipment for
site-specific needs
Demonstrate basic
orienteering skills
Knowledge of stormwater
BMPs & LID

New Program Assessment:

Understanding of traffic safety

Environmental Technician Certificate

Stormwater Management Technician
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Soft Skills
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The panel identified “soft skills” critical to employee success in the workforce. Although these skills
are not easy to teach, per se, they are important for students to take note of and work toward, since
they are critical for workplace success. The results are reported in rank order (those of the same
color were ranked as equally important by attendees).
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Ability to work
outside

Proper verbal
communication

Basic computer skills

Basic problem
solving skills
(mathematics to
algebra one)

Ability to work well
with others

Oral communication
•Internal
•External

Written
communication skills

Medical clearance

Awareness of sexual
harassment, sexual
discrimination &
ethical conduct

Ability to take
direction well/follow
instructions

Ability to lift fifty
pounds

Ability to work in the
water

Police clearance

Ability to drive
(driver's license)

Ability to pass drug
screening

Availability outside
regular work hours
(eg. 24/7 on-call)

Ability to take notes

Personal hygiene

Proper dress for
position

Appropriate use of
company
equipment/property

Ability to train/teach
others

Certifications/Licensures

New Program Assessment:

HAZWOPER 40-hour
OSHA 30 Hour Construction Safety Training
EM 385 – Navy, Army Corps (safety)
Confined Space Entry [this training is necessary for many of the identified jobs]
Water Operator
Wastewater Operator
GIS
HVAC
UST (Underground Storage Tank)
Industry Lab Certification
SCUBA
Boating (NOAA, Fish & Wildlife)
First Aid/CPR
Hazardous Waste
Asbestos/Lead
Specialty equipment (manufacturers)
Truck/Heavy Equipment Certifications (requires driver license)
Title 5 Opacity (Air)
UXO (Unexploded Ordnance)
ICS – Homeland Security/FEMA
Apprenticeship
Abatement
Emergency response
Radon training

Environmental Technician Certificate

The panel identified the top certifications and/or licensures necessary to perform some of the
positions they identified. GCC can determine whether to offer any of the items listed, and at the least
can make students aware of the need for specific licenses and/or certifications based upon their
target occupation.
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Equipment/Instruments
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The panel identified tools and/or instruments technicians in the environmental field are likely to
utilize. GCC can utilize this list when developing the program to help determine which tools and/or
instruments to teach in classes.
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Hazardous/Waste chemicals
Gas monitoring equipment
Tape measure
Transect Quadrants
pH meter – water quality instrumentation
SCBA – face masks
Data equipment (Sonde – manufacturer)
Metal locator
GPS
GPR (Ground Penetrating Radar)
Machete & chain saw
Sampling equipment (Kremerer – common company for equipment)
Handheld tablets
Cameras – photo
How to use a scale (measurement)
Survey equipment
Well monitoring equipment
Data loggers
Decontamination equipment
Basic vehicle maintenance/PM
Safety harness/vests
Fire extinguisher
PID (photoionization detector)
FID (flame ionization detector)
Bailers
Bacon bomb, clamshell (tank bottoms, sediment)
Split spoon handling
Range finder, compass
Spill response equipment

Job Prognosis: Crystal Ball
Below is the estimated number of positions per job likely to become available in the next three years,
as determined by the expert panel. GCC can utilize this list as a guide to help generate areas of focus
within the program.

~5 Jobs

•Hazardous Waste Technician (5-7)
•Solid Waste/Recycling Technician (5-7)
•Natural Resource Technician
•Environmental Technician (Guam EPA will
be hiring at least one within the next two
years)
•Water Technician (4-5)
•Engineering Technician (3-5)
•Lab Technician (3-5)
•Environmental Safety Technician (3-5)

~3 Jobs

•UST Technician (3-4)
•Fisheries Data Collection (3-4)
•Wastewater Technician (2-4)
•UXO Technician
•Stormwater Management Technician
•Surveying Technician
•Archaeological Technician (2-3)
•Data Technician (2)
•Installation Restoration Technician (1-2)
•Air Technician (0-2)
•Technical Editor (1-5)
•Research Technician (0-2)
•Pesticide Application Technician (0-1)
•HVAC Technician (?)

Environmental Technician Certificate

•Construction Inspector
•GIS Technician (7-10)

New Program Assessment:

~10
Jobs
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On the Job Training/Internships
The panel indicated that their organizations support internships, and panel members encourage
students to participate. At Guam EPA, internships are on a case-by-case basis (based on the interest
of people applying) with the approval of the Administrator; there is no set program. All sections and
job classes of Guam EPA are available; length has varied from a summer to an entire semester.

Other Considerations for GCC from the Group
The panel provided further comments and suggestions at the end of the facilitated session:
•
•

•
•
•

New Program Assessment:
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•

19

Transferability to University of Guam (UOG) is critical
Provide flexible course offerings
o Courses should be offered in the evenings/weekends so people could work while
completing the certificate
Consider calling the program an “Environmental Engineering Certificate” (likely to attract
more students)
All of the organizations represented on the panel would be potentially interested in providing
internships. Contact them for further information.
The businesses recommend that GCC get this up and running within one year if possible
(rather than two or longer). The need is there now.
Partner with Guam EPA’s Green Parcel Program to take advantage of the U.S. EPA’s
Brownfields grant program (which is similar in nature). The contact person is Walter Leon
Guerrero (walter.leonguerrero@epa.guam.gov; phone (671) 300-4788).

Furthermore, Mike Gawel (Integrated Resources Program Manager, U.S. National Park Service)
offered the following advice: “Our limited staffing for the U.S. National Park Service on Guam and
Saipan does not allow for our hiring the technicians that would graduate from this program, but we
do require contracted work that is done in most of the categories presented in the program. GCC
graduates employed in private companies are needed to do this contracted work for us. We have
seen over many years the efficiency and appropriateness of locally trained resident technicians
doing this work rather than those trained off Guam. We encourage GCC to support such a program.”

Summary
Guam Community College hosted a job market assessment workshop in the Environmental
Technician field for Guam Community College (GCC). GCC invited professionals representing various
agencies and interests in the environmental technician field from the island. The day was used to
identify available jobs and related skills, which can be used to help develop a new certificate
program for environmental technicians. National PETE facilitated the day’s activities.
Participants identified the job sectors, current jobs in the environmental technician field, the skills
needed to successfully perform those jobs, important certifications and/or licensures needed for the
jobs, and the instruments/equipment used by professionals in the field. PETE captured the group’s
thoughts, discussed them with GCC staff in a meeting following the facilitated session (on June 11,
2013), validated the results with the group and several other individuals unable to attend the day’s
activities, and compiled the information into this report.

Recommendations
The results identified above can be used to help develop a new environmental technician program
aligned specifically with the workforce needs on Guam. PETE recognizes its role in this case is that of
a facilitator to a process that will be used to create curriculum. In this role, PETE can offer
recommendations, however it is understood that achieving these objectives can be complex. With
this preface, PETE makes the following recommendations for GCC, based unilaterally on what was
observed during PETE’s visit and the experience PETE possesses in curriculum development.
The list of tasks/skills within the identified jobs can be used to ensure the majority of elements are
covered in the new curriculum. The list of certifications can be used to help identify which (if any)
specific licensures/certifications should be offered by GCC, and at the least can be used to help
guide students interested in a specific field. As emphasized by attendees, GCC should encourage
and/or assist students in obtaining internships whenever possible. The PETE and ATEEC (Advanced
Technology Environmental and Energy Center) Best Practices in Environmental and Energy
Technology Education at Tribal Colleges (2012) is a great handbook that may be useful during GCC’s
certificate development (a copy has been provided with this final report, and can also be accessed at
http://ateec.org/projects/current-projects/tribal-college-programs/view-reports/).

-

-

-

Develop the course with transferability to the University of Guam in mind; GCC is likely to
attract a wider range of students if those thinking about potentially pursuing an advanced
degree have the option to start at the community college level.
Develop targeted advertising materials, including brochures and posters. Information that is
image-heavy and concise is encouraged.
o Employ catchy phrases in marketing materials
o Target students from all walks of life:
 Those coming out of high school;
 Those who have been in the job force for a while and wish to change their
career path;
• “Ready for a change? GCC can make your dreams come true”
 Those who have lost their jobs and are looking for a new career;
• “Lost your job? Find a fabulous future at GCC.”
 Those who wish to advance in their technical field and wish to add skills in
order to do so:
• “Expand your horizon right here at home, GCC.”
Conduct outreach at the local schools. It has been suggested by some researchers that many
people are exposed to their chosen career before finishing the fourth grade; do career fairs,
encourage current environmental technicians to do presentations in schools, and encourage
teachers to talk about the many opportunities available in the environmental technology
field.
Make sure the new certificate program is included as early as possible on GCC’s website.
Make sure there is a section for the environmental technician program with a wealth of
information regarding the potential jobs available with a certificate as an environmental

New Program Assessment:
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In regards to student recruitment, tracking and retention, GCC will need to develop the program
before a clear vision for tracking and retention can be generated. As far as recruitment goes, in
general PETE can recommend that GCC:
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technician. As with other programs on the GCC website, utilize photographs and clearly
outline information about the program and provide links to further information and contact
information.
Again, to develop a well-defined, strong tracking and retention plan, the program itself first needs to
be clearly developed. Once GCC has the components of the certificate outlined and the requirements
confirmed, faculty and administrators can come together once again to discuss how to go about
tracking enrollees. Once the program has started, GCC can assess after the first several years
whether they need to develop a comprehensive retention strategy (it will depend upon the program’s
enrolment-to-graduation-rate).
In regards to an advisory committee, the experts in attendance at the facilitated session indicated
interest and support in joining a local advisory committee for the new program. The facilitated
session serves in some ways as the first “meeting” of the advisory committee (since those in
attendance were giving GCC advice on how the new program could best serve their organizations).
GCC should utilize the list of attendees to convene future advisory committee meetings, as they are
needed.
Overall PETE was very impressed with the commitment and involvement of GCC staff in getting this
new environmental technician certificate program off the ground. PETE encourages GCC to work as
swiftly as possible to implement this program: the panel enthusiastically supported its development
and strongly encouraged the college to start offering courses as soon as possible.
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Virginia Tudela, Ph.D., Dean
Technology and Student Services
Guam Community College
One Sesame Street
Mangilao, Guam 96913
Email: Virginia.tudela@guamcc.edu
Tel: (671) 735-5238

National PETE Contact Information
National Partnership for Environmental Technology Education (PETE)
584 Main Street
South Portland, ME 04106
Tel: (207) 771-9020
Web: http://www.nationalpete.org
Kirk J. Laflin, Executive Director
Email: klaflin@maine.rr.com
Sarah Gross, Program Coordinator and Environmental Analyst
Email: sgrosse@maine.rr.com

Project Website
http://www.nationalpete.org/nsf-indigenous-education/

