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Introduction

The concept of green jobs, jobs which are considered as directly or indirectly
improving our environment, is not new. However, the idea that green jobs could
actually play more than a supporting role in changing the world economy is a
fairly new topic of conversation, and one that has been discussed on the national
stage. In 2007, the U.S. Congress passed, and President George W. Bush signed
into law, a comprehensive energy bill. Title X of that bill (Referred to as the
‘Green Jobs Act’) amended the Workforce Investment Act’s Section 171 by re-
quiring the U.S. Secretary of Labor to establish a competitive Energy Efficiency
and Renewable Energy Worker Training Program to help train American work-
ers for jobs in the renewable energy and energy-efficiency industries.

In February of 2009, President Barack Obama signed into law the American
Recovery and Reinvestment Act (ARRA) of 2009. Among many things, ARRA
provided $500 million for the Green Jobs Act, including programs such as the
National Energy Training Partnership grants, State Energy Training Partnership
Program grants, and the Pathways out of Poverty training grants.

However, for complete implementation and effective strategy building, each of
these programs would require substantial information on green jobs. Although
the Green Jobs Act created a State Labor Market Research, Information, and La-
bor Exchange Research Program, efforts under this program were neither coor-
dinated nor robust, due to a lack of funding. To jumpstart efforts, and to provide
the data training programs would need, ARRA provided $50 million for Labor
Market Information (LMI) Improvement grants. These grants would invest in
state and consortium models designed to collect, analyze, and disseminate labor
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Introduction

market information and enhance the labor exchange infrastructure for careers
within energy efficiency and renewable energy fields. Subsequently, State Work-
force Agencies would be able to use this information as the foundation on which
to build and implement effective workforce development strategies.

In early summer of 2009, LMI organizations representing six neighboring states
developed a strategy and drafted, reviewed, and submitted an LMI Improvement
Grant application under the name of the Northern Plains and Rocky Mountain
Consortium. The Consortium, comprised of the states of Montana (lead state),
Iowa, Nebraska, South Dakota, Utah, and Wyoming, represented a geographic
region with similarities and differences in economies, geographies, and work-
force characteristics that would provide an excellent case study of green jobs,
their impact on the workforce, and their role in today’s economy.

The Consortium was awarded nearly $4 million in December of 2009 to study
green jobs. This project ambitiously used a multi-faceted approach to studying
green jobs, relying on survey data collection, administrative records research,
focus group interaction, subject matter expert reviews of new and emerging
technologies, as well as other research methods to collect, analyze, validate, and
disseminate workforce and related green jobs information.

At all times, an over-arching focus of the Consortium’s efforts was to invest in
research that would not only enhance current knowledge and data available on
green jobs, but that would also enhance existing state research capabilities. This
was a focus on capacity-building in its truest sense. The Consortium benefitted
from increased experience in survey design, sampling, and weighting method-
ology; exposure to and experience with the latest research technologies and soft-
ware; and improved coordination and communication strategies for interstate
research. Although additional funding may still be necessary for true realization
of these new and enhanced capabilities, the capacity for improved research has
been built, and it is the Consortium’s hope that future opportunities for similar
research will be made available.
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Executive Summary

Green Jobs Survey

The consortium adopted the definition of green which most closely follows the
emphasis on what is produced, as opposed to the environmental impacts of the
production process itself. This definition closely mirrored the defintition estab-
lished previously by the Workforce Information Council.

In order to identify the incidence and prevalence of green jobs on a consortium-
wide basis, as well as state specific estimates, a survey of business establishments
was conducted. A green job was identified as any job, or component thereof,
that has activity in any one of six possible areas:

o Pollution, waste, and greenhouse gas management, prevention and
reduction

o Energy efficiency and conservation
o Environmental cleanup and remediation and waste cleanup mitigation
» Renewable energy and alternative fuels

o Education, regulation, compliance, training, and energy trading
o Sustainable agriculture and natural resource conservation

More than 26,000 businesses responded to the Northern Plains and Rocky
Mountain Consortium surveys about jobs in the six state economies where green
activities result in environmental benefits. Firms were asked about employment
levels, “green” economic activities, obstacles to becoming a green employer, and
other information about employment, skills, wages and green activities. While
not all firms responded to all questions on the survey, the data that is reported is
significant at the 95 percent level of confidence.

Green employment represents under 5 percent
of total employment in the six-state consortium.

Based on the surveys, green employment represents under 5 percent of total em-
ployment in the six-state consortium. Consortium states differed in their level of
green, with Wyoming reporting the highest percentage at 5.3 percent and Utah
reporting the lowest at 1.7 percent. When classified according to the broadest
measure of economic activity, two-digit North American Industry Classifica-
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Executive Summary

tion System (NAICS) codes, Construction and Manufacturing account for more
than 62,000 green jobs, almost 40 percent of the total economy-wide green em-
ployment in the six-state consortium. Although Manufacturing alone accounts
for more than 27,000 green jobs, only 6 percent of Manufacturing employment
is green. As a percent of each industry’s employment, the greener industries
are Construction (14.5 percent) and Agriculture, Forestry, Fishing, and Hunting
(11.0 percent).

Smaller firms appear to be greener than their larger counterparts. Firms with
fewer than 10 employees account for 15 percent of the region’s total employ-
ment, with 8 percent of these jobs classified as green. Larger firms, those with
more than 50 employees, capture 60 percent of the region’s total employment,
but only 2 percent of those jobs are classified as green. The remaining employ-
ment base, firms with 10 to 50 employees, account for a quarter of the region’s
employment and only 4 percent of their jobs are classified as green.

The top three industries in terms of the estimated percentage of green employ-
ment are Construction (14.5 percent); Agriculture, Forestry, Fishing, and Hunt-
ing (11 percent); and Professional, Scientific, and Technical Services (7.2 per-
cent).

Based on total employment by major occupational group, Farming, Fishing, and
Forestry occupations have the largest percentage of green workers, followed by
Life, Physical, and Social Science occupations, and Architecture and Engineer-

14 ‘ Northern Plains and Rocky Mountain Consortium Final Report



Executive Summary

ing occupations. Over 10 percent of each occupational group has green em-
ployment. All other remaining occupational groups have less than 10 percent of
their employment involved in green activities.

Most green jobs (58 percent) pay less than $50,000 per year, excluding fringe
benefits. Most workers’ wages fall in between $24,000 per year and $47,000 per
year. For comparison, the average wage for all workers in all industries nation-
ally is $46,000 in 2009, and $37,000 for the six state consortium.

Anticipated green job openings in the next year equal 18,099, while anticipat-
ed losses equal 2,893, for a net gain of 15,206 green jobs within the next year.
The rate of green job creation is approximately 11.2 percent of existing jobs.
Although similar data for all jobs does not exist at either the consortium or
national level, the rate of payroll job creation in the U.S. was approximately 9.5
percent of existing jobs in the 2nd quarter of 2010, which is not statistically dif-
ferent than the rate of green job creation.

Despite employers reporting a net job increase of roughly 15,000 jobs in the year
following the survey, labor economists within the consortium are less optimistic
about future green job growth. Consortium projections for green jobs indicate
net green job growth of only 1,600 per year, with an additional 2,850 becoming
open due to workers retiring or leaving their jobs for other reasons. The total
projected openings across the consortium are 4,485 per year.

New and Emerging Technologies

Preparing a workforce for jobs that don't yet exist is always a challenge and it
is an even bigger challenge when preparing workers for jobs in green energy.
Many energy technologies require large investments of capital and time before
becoming a commercially viable energy source. Social and political forces often
have a hand in moving technologies forward or stopping them altogether. In
order to gather information on the most commercially viable new and emerging
technologies the Northern Plains and Rocky Mountain Consortium enlisted the
Montana Manufacturing Extension Center (MMEC) at Montana State Univer-
sity to provide assistance to its “Researching the Green Economy” project.
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A variety of green energy technology sectors were evaluated to identify new and
emerging technologies with potential for commercial viability within the next
five to ten years and their potential impacts on the workforce. The technology
sectors evaluated included:

o Wind energy

o Commercial-scale carbon capture/sequestration

o Biofuels and bio-lubricants (including methane capture)
o Biomass

o Smart grid and transmission

o Solar

o Geothermal

o Other “green” technologies that may be deployed

o Other “traditional” technologies that may offset the use of fossil fuels

Sustainable Agriculture

The effects that sustainable agriculture can have on an economy can be mea-
sured by the extent to which sustainable practices such as organic farming can
bring jobs back to the agricultural sector. Organic farming is more labor-in-
tensive than regular conventional farming, and thus potentially could decrease
unemployment and help stimulate the economy.

The total number of organic farms certified by the United States Department
of Agriculture in Iowa increased dramatically from 4 in 1997 to 677 in 2008.
Within the six-state consortium, the number of organic farms that hired labor
is greatest in Iowa (219, as of 2007), followed by Nebraska (93), Montana (71),
Utah (52), South Dakota (44), and Wyoming (27). Iowa organic farms with
hired labor pay an average of $15,500 per farm (not per worker), while Wyo-
ming leads with $54,900, Montana $12,900, Nebraska unknown, South Dakota
$19,000, and Utah $14,000.

Based on the number of organic farms with hired labor, Iowa has the least number
of people per organic farm with 13,911 people, compared to 13,936 in Montana,
18,505 in South Dakota, 19,639 in Nebraska, 20,876 in Wyoming, and 53,152 in
Utah. This compares to the number of people per conventional agriculture farm,
where Iowa has 33, Montana 34, Nebraska 29, South Dakota 26, Utah 167, and
Wyoming 52.
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Defining Green Jobs

High energy prices and a growing recognition of the value of services to con-
serve, maintain, and improve the environment have resulted in businesses and
consumers going “green” to minimize environmental damage and reduce energy
costs. Businesses have responded to these issues by hiring more workers whose
jobs are connected to conservation and environmental protection. Economists,
economic developers, and workforce training professionals are now trying to
keep up with the greener economy, exploring methods to adequately identify
and measure green jobs.

The effort to identify and track green jobs is complicated by an inconsistent defi-
nition of the term “green jobs” and by the need to utilize existing data sources
for employment statistics. The first hurdle lies within the definition of green, a
concept that is still changing, but gradually gaining definition through usage.
The second hurdle is to align the definition of green with existing definitions
and classifications of industries and occupations so that green jobs can be mea-
sured and tracked using existing data sources.

Broadly defined, green jobs are jobs where the work activity aids in environ-
mental protection, renewable energy generation, conservation, or restoration.
The green economy refers to the economic impact of these jobs. Other terms
to discuss green jobs include “green practices,” which are work methods that
minimize environmental damage, such as recycling, and “green knowledge and
skills,” which refer to the knowledge and skills required to implement green
practices in a green job.!

Green jobs are not necessarily new jobs added to the economy, but may be old
jobs that have added more environmentally-friendly practices in response to
the growing recognition of the importance of the environment and services to
conserve, maintain, and improve the environment.

The available studies on green jobs are fairly unified on the general concept of
green jobs — green jobs help the environment, including promoting cleaner
energy, conservation, and reducing carbon emissions. However, the definition
of green jobs remains stubbornly nebulous in the specifics. For example, coal-
powered energy promotes U.S. energy security relative to foreign oil, and the
coal industry also conducts research on improving the efficiency of coal power
and reducing carbon emissions. Yet, coal-powered energy is not considered

'Corporation for a Skilled Workforce, 1009. “What is a Green Job? Responses and Actions by Other States,” presented
by Lindsey Woolsey, Senior Policy Associate, May 12, 2009. Montana State Workforce Investment Board Meeting.
Available at www.skilledwork.org/greenjobsMTSWIBMay12-09.ppt.
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Defining Green Jobs

green because there are cleaner renewable alternatives. If the definition of green
can only be made relative to other alternatives, the rapid development of new
energy-efficient technologies may mean that the definition of green will be con-
stantly changing.

Green jobs cut across the boundaries of both industries and occupations. There
are some industries that are considered green — such as urban transit and bus
systems - that lay fully within the green jobs sphere. Yet, even though the indus-
try may be a green industry, there are payroll clerks, accountants, janitors, and
others that do not perform tasks that directly impact the environment. These
workers may be considered green to the extent that they work in green indus-
tries. Some environmental engineers work in industries that are green, such as
renewable energy, but others work in industries that are not green, such as oil
and gas. However, all environmental engineers, even those working within the
oil and gas industry, may still be considered green because their jobs work to
prevent environmental degradation by the oil and gas drilling and by ensuring
that their company adheres to environmental regulations.

Measuring the number of jobs in industries that are partially green — such as con-
struction - is particularly difficult because some workers spend only a portion
of their time engaging in green activities. For example, residential construction
workers are generally not considered green unless they install energy-efficient
improvements into a home. A plumber may spend only 10 percent of his time
installing energy-efficient toilets, with the rest of the time spent in traditional
activities. The question is whether this plumber should be counted as one green
job or one-tenth of a green job.

Given all of the difficulties in defining green jobs, the Northern Plains and
Rocky Mountain Consortium decided to adopt a definition of green jobs that
closely mirrors a definition previously developed by the Workforce Information
Council. The Consortium defined a green job as follows:

A green job is one in which an employee produces a product or service
that improves energy efficiency, expands the use of renewable energy,
and/or supports environmental sustainability.

Six distinct areas were defined:

o Pollution, waste, and greenhouse gas management, prevention and
reduction - activities and research related to controlling commercial,
transportation, and industrial emissions and pollution; water treatment,
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recycling operations, waste product management and treatment; includes
controlling and reducing emissions of carbon dioxide, other greenhouse
gasses, waste water, and other pollutants.

o Energy efficiency and conservation - manufacturing, construction,
installation, production of energy efficient products (such as Energy
Star rated appliances, more efficient lighting), energy efficiency services,
weatherization, building retrofitting/efficiency, energy efficient production
processes, energy distribution improvements (smart grid), transportation
technology, battery development, and storage improvement.

o Environmental cleanup and restoration, and waste cleanup and mitigation
- environmental remediation including the cleanup and disposal of pollution,
waste, and hazardous materials; Superfund/Brownfield redevelopment; and
landfill restoration.

o Renewable energy and alternative fuels - manufacturing, production,
construction, design, research, delivery, operation, storage, and maintenance
of wind, solar, biomass, hydro, alternative transportation fuels, geothermal,
methane, and waste incineration as a fuel source.

o Education, regulation, compliance, public awareness, training, and
energy trading - activities to educate the public, business, and government
on energy efficiency, renewable energy, energy rating systems certifications,
and more eflicient energy consumption. Also informing appropriate parties
and enforcing compliance requirements and regulations, promoting state
energy standards and plans, and training on effective use of energy related
products and processes. In theory, energy trading could include buying and
selling of power or fuels related to energy efficiency and renewable energy as
well as cap and trade activity to control pollution.

o Sustainable agriculture and natural resource conservation - products
and services to conserve, maintain, and improve natural resources and
the environment, including low carbon agriculture, land management,
water management and conservation, wetlands restoration and mitigation,
and environmental and wildlife conservation. Includes bioscience-related

activities and research.

The Bureau of Labor Statistics (BLS) began an initiative in 2010 to develop and
collect new data on green jobs. The goal of the green jobs initiative was three-
fold: to determine the number of green jobs over time and their future trend; to
determine the industrial, occupational, and geographical location of green jobs;
and to determine the wages of workers in green jobs. Two approaches are used
to collect data on green jobs. A green job is one that either produces goods or
services that benefit the environment or conserve natural resources, or a green
job is one in which the process of producing the good or service is environmen-
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tally friendly or uses fewer natural resources. One definition focuses on the out-
put of the production process, the other focuses on the production process itself.

With respect to measuring green jobs by the output produced, the BLS identified
333 industries that use energy efficiently or from renewable sources, reduce or
remove pollution, recycle, conserve natural resources, are environmentally com-
pliant, or have programs to educate, train, or elevate public awareness on envi-
ronmental issues. Figure 1 provides examples of how industries produce output
or provide a service that meets at least one of the green job criteria defined above.

Figure 1: Green Job (lassifications as Defined by the Bureau of Labor Statistics

Agriculture, Forestry, Fishing &
Hunting

Mining, Quarrying, 0Oil & Gas
Extraction

Utilities
Construction

Manufacturing

Wholesale Trade
Retail Trade
Transportation & Warehousing

Information

Finance & Insurance
Real Estate, Rental & Leasing

Professional, Scientific &
Technical Services

Management of Companies &
Enterprises

Administrative and Support &
Waste Management

Educational Services
Health Care & Social Assistance

Arts, Entertainment, &
Recreation

Accommodation & Food

Other Services, exc. Public
Administration

Public Administration

Certified organic produce, meat, growing trees for reforestation, wood chips
for biomass, sustainable certified lumber, organic honey

N/A

Geothermal steam, water and sewage treatment, hydroelectric and nuclear
power generation

LEED buildings, smart growth developments, construction of water treatment
plants, construction of Energy Star buildings

LEED carpeting, curtains, reclaimed wood, weather-stripping, recycled inputs,
soy based inks, electriclawnmowers, Energy Star products, solar cells, emis-
sions testing equipment

N/A
Used Energy Star appliances

Mass transit systems, vanpools, school bus transportation, ferry commuter
services

Software to reduce energy or monitor pollution, environmental newspapers,
books, manuals, environmental content in broadcasting, environmental
compliance websites

Emissions allowance trading
N/A

Environmental legal services, environmental testing, research on biofuels,
environmental photography, publicawareness

Headquarters for environment-related companies

Eco-tourism, energy-efficient landscaping, waste management, recycling,
collection of hazardous waste

Training/curriculum for green jobs
N/A
Environment and science museums, zoos, botanical gardens, nature preserves

N/A

Repair of Energy Star products, environmental research grants, education
grants, industry associations

Administration of environmental programs, utility requlation, mass transit
planning, certification of organic producers, building inspections

Source: U.S. Bureau of Labor Statistics
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As evident from the table, not all industries qualify as producing green prod-
ucts or services. According to BLS, the Construction sector and the Professional
and Business Services sector account for almost 75 percent of all establishments
classified as producing green goods or services.

Green jobs can also come from production processes that reduce the negative
impact of production on the environment or natural resources. Examples of en-
vironmentally friendly practices include using solar power in a retail establish-
ment, use of high mileage per gallon vehicles, redesigning product packaging,
and collecting and recycling waste created during the production process.

The consortium’s green job definition closely resembles the BLS definition of
green jobs using the output approach, or the production of green goods and
services. The focus under this approach emphasizes green jobs that perform
duties related to the production of a good or service that has environmental
benefits. This approach is not concerned with the environmental impacts of the
production process itself. Hence, the consortium’s definition of green jobs close-
ly matches those found in Figure 1.

According to BLS, the Construction sector and the Professional
and Business Services sector account for almost 75 percent of all
establishments classified as producing green goods or services.

Measuring Green Jobs

BLS is collecting data on jobs that produce green goods or provide green ser-
vices through a mail survey of a sample of business establishments identified
as potentially producing green products or services. Distinctions will be made
within individual establishments to identify only those jobs that produce green
goods or services; those jobs that do not produce green goods or services will
not be counted. Since establishments will in all probability have difficulty in
separating green from non-green jobs, the BLS will use a share of revenue ap-
proach to quantify the number of jobs that are green. This approach uses the
revenue share as a proxy for the share of the firm’s employment that is associated
with the production of a green good or service. Data collection is planned for
early 2011, and annually thereafter.

In contrast to the BLS survey, the consortium’s mail survey did not narrow the
sample based on industry classification. Surveys were mailed to randomly se-
lected businesses across all industry classifications.
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Green Jobs Survey

In order to identify the incidence and prevalence of green jobs on a consortium-
wide basis, as well as state specific estimates, a survey of business establishments
was conducted. A green job was identified as any job, or component thereof,
that has activity in any one of the six areas discussed on page 19:

o Pollution, waste, and greenhouse gas management, prevention and
reduction

o Energy efficiency and conservation

o Environmental cleanup and remediation and waste cleanup mitigation
» Renewable energy and alternative fuels

o Education, regulation, compliance, training, and energy trading

» Sustainable agriculture and natural resource conservation

Under this broad definition, the consortium collected job information by pri-
mary business activity and occupation. To be statistically valid, the consortium
used a probability-based stratified random sample of businesses for the fourth
quarter of 2009. The sample size for all six states was over 62,000 establishments.
The useable sample for statistical analysis was over 40 percent of the 62,000 es-
tablishments within the consortium, ranging from a low of 36 percent for Iowa
to a high of 49 percent for Montana and Nebraska.

Overall, almost 4 percent of the consortium-wide total employment may be con-
sidered green using the definition adopted by the consortium, although estimates
range from a low of just under 2 percent for Utah to a high of just over 5 percent
for Wyoming. Caution should be used however in interpreting these state-by-state
percentages. At the 95 percent level of confidence, lower and upper bounds may
be significant for some states, particularly for lowa and Wyoming. (See Figure 2).

Figure 2: Proportion of Green Jobs by State

State Percent of State _
Jobs thatare Green | | ower Bound Upper Bound

lowa 4.6 34 5.8

Montana 4.5 4.1 49

Nebraska 2.7 NA NA

South Dakota 3.6 3.0 4.2

Utah 1.7 14 2.0
Wyoming 5.2 3.1 73

Source: Green Jobs Baseline Survey, Northern Plains and Rocky Mountain Consortium
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Note that the state estimates consist of an interval of values that is associated
with a 95 percent degree of confidence. Proper interpretation of the confidence
intervals means that if the representative sample populations in each state were
to be replicated many times, 95 percent of those intervals would actually contain
the value of the population mean.

Despite differences in whether private and/or public businesses were included, as
well as differences in defining green jobs, other states outside the consortium have
also found similar estimates of green jobs as a percent of total state employment.

Survey Findings

The state surveys yielded new and valuable information on several dimensions
of green job activity. Data was collected on green activities by industry and oc-
cupational classifications using the North American Industry Classification
System (NAICS) and the Standard Occupational Classification (SOC) system.
Information was also provided for educational, licensing, certification, and
training requirements for green jobs.

Industry

Establishments were asked to identify the primary green category that most
closely corresponded to their business activity, if applicable. Although business-
es could easily be involved in more than one activity, only one could be identi-
fied. A vast majority of the businesses, (81 percent) indicated that they did not
participate in any of the six green categories from which they could choose. A
distant second were businesses that identified energy efficiency as their primary
green activity (7.5 percent). This category, energy efficiency and conservation,
involves the green activities of manufacturing, construction, or installation of
energy efficient products; or energy efficiency services, including weatheriza-
tion, energy efficient production processes, and transportation technology. In
an era of rising energy prices, it is surprising that more businesses did not iden-
tify with this activity. Each of the other categories of green activities accounted
for approximately 2 percent of the businesses indicating involvement in green
activities.
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Figure 3: Percent of Businesses Involved in Green Activities, by Primary Activity

Primary Green Estimated | % of Businesses _
Activit Nun_|ber of by Primary L Bound | U Bound
y Businesses Activity e [ PR
Renewable Energy 7116 2.3 6,466 7,766
Energy Efficiency 22,788 7.5 21,626 23,950
Pollution Prevention and Reduction 6,881 23 6,270 7,491
Environmental Cleanup 7,152 2.3 6,478 7,826
Education and Regulation 6,733 2.2 6,102 7,365
Sustainable Agriculture 10,665 3.5 9,864 11,446
No Green Activity 249,486 81.9 246,695 252,278
Source: Green Jobs Baseline Survey, Northern Plains and Rocky Mountain Consortium
Figure 4: . COHTS‘:,t,::um Green | Green _
Green Jobs by Industry Size Employment Employment | Percent | jower | Upper Lower Upper
Bound | Bound Bound Bound
o [ aes1aes | weam7 [ 35% [1s0000[174235] 3.2% [ 37% |
BY INDUSTRY
11 - Ag, Forestry, Fishing, & Hunting 42,260 4,666 11.0% 3,885 5,447 9.2% 12.9%
21 - Mining 45,858 2,591 5.7% 1,436 3,746 3.1% 8.2%
22 - Utilities 30,996 1,716 5.5% 1,383 2,049 4.5% 6.6%
23 - Construction 245,217 35,645 14.5% 31,545 39,745 12.9% 16.2%
31-33 - Manufacturing 465,261 27,320 5.9% 18,937 35,702 4.1% 7.7%
42 - Wholesale Trade 195,080 9,655 4.9% 7,618 11,693 3.9% 6.0%
44-45 - Retail Trade 551,012 11,182 2.0% 8,605 13,759 1.6% 2.5%
48-49 - Transportation & Warehousing 191,899 3,737 1.9% 2,185 5,288 1.1% 2.8%
51 - Information 95,414 545 0.6% 212 878 0.2% 0.9%
52 - Finance and Insurance 241,667 1,403 0.6% 411 2,364 0.2% 1.0%
53 - Real Estate & Rental & Leasing 51,949 889 1.7% 521 1,257 1.0% 2.4%
g ol G S I 191,201 13,734 72% | 11,501 | 15966 6.0% 8.4%
55 - Management of Companies & Enterprises 54,908 633 1.2% 153 1,113 0.3% 2.0%
ggmﬁg:‘;'t'l‘;;"gtw: iy LRI 216,620 9,958 46% | 7495 | 12,241 3.5% 5.7%
61 - Education Services 354,474 3,567 1.0% 2,088 5,046 0.6% 1.4%
62 - Health Care & Social Assistance 594,070 7,130 1.2% 4,007 10,253 0.7% 1.7%
71 - Arts, Entertainment, & Recreation 86,807 930 1.1% 558 1,301 0.6% 1.5%
72 - Accommodations & Food Services 389,909 4,350 1.1% 2,646 6,054 0.7% 1.6%
81 - Other Services, except Public Admin. 137,048 5,374 3.9% 4,491 6,258 3.3% 4.6%
92 - Public Administration 475,515 17,093 3.6% 13,057 21,128 2.7% 4.4%
BY CLASS SIZE
.5 to <10 Employees 720,595 54,685 7.6% 51,122 58,248 7.1% 8.1%
10 to <50 Employees 1,114,203 45,864 41% 42,106 49,621 3.8% 4.5%
50 and More Employees 2,822,367 61,568 2.2% 50,613 72,524 1.8% 2.6%

Source: Green Jobs Baseline Survey, Northern Plains and Rocky Mountain Consortium
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Total consortium-wide employment is 4.7 million, with only 3.5 percent of this
employment classified as green according to one of the six possible green ac-
tivities businesses could be involved in. The top three industries in terms of the
estimated percentage of green employment are: Construction (14.5 percent);
Agriculture, Forestry, Fishing, and Hunting (11 percent); and Professional, Sci-
entific, and Technical Services (7.2 percent) (see Figure 4). Smaller businesses,
as defined by the number employed, represent the largest category of green
employment as a percent of each industry’s total employment. Businesses with
fewer than 10 employees, despite having only 15 percent of the consortium’s
total employment, have 34 percent of the total green employment within the
consortium. Firms with more than 50 employees have over 60 percent of the
consortium’s total employment, but only 38 percent of the total employment
that is considered green.

Among all workers identified as having green responsibilities at work, six in ten
employees engage in green activities on a part time basis. Nearly three in ten
workers engage in green job activities on a full-time basis.

Figure 5: Percent of Workers Having Green Responsibilities,
Based on Percent of Time Dedicated to Green Work

Perc.ent of Time Number of Percent of _
Dedicated to Work Work

Green Work orkers orkers Lower Bound | UpperBound
1% -49 % 65,607 1 60,633 70,581

50% - 99% 35,609 22 32,589 38,629

100% 11,423 26 37,041 45,805

Not Reported 19,214 12 15,154 23,274

Source: Green Jobs Baseline Survey, Northern Plains and Rocky Mountain Consortium

Education and Other Requirements

Almost half of all jobs that produce a product or service that is considered green
require a high school diploma, or lack any special requirements for the green
job. On the other end of the education and training spectrum are those green
jobs requiring a Bachelor’s degree or graduate or professional degree, 14 per-
cent of all green jobs. For nearly two out of every ten green job employees, ap-
prenticeships or on-the-job training are identified as a minimum education or
training requirement by businesses within the consortium. At least at this date
in time, education and training do not appear to be significant obstacles for em-
ployees engaged in some facet of green activity.

Northern Plains and Rocky Mountain Consortium Final Report k 27



Green Jobs Survey

Figure 6: Green Jobs by Minimum Required Education or Training

Source: Green Jobs Baseline Survey, Northern Plains and Rocky Mountain Consortium

Other requirements for green jobs were commercial driver’s licenses, course-
work or workshops specific to the job, work experience, and other job-based
knowledge or skills. Many different licenses, certificates, or other training were
identified for jobs with green activities including Leadership in Energy and En-
vironmental Design (LEED) certification, pesticide application, Occupational
Safety and Health Administration (OSHA), Heating, Ventilation, and Air Con-
ditioning (HVAC), hazardous material (HAZMAT), lead, Environmental Pro-
tection Agency (EPA), electrical, building codes, etc. In all, over 60 categories of
jobs and training were identified.

Occupations

Job titles were also reported in the Green Jobs Baseline Survey, providing infor-
mation on corresponding wage rates and the proportion of time spent in green
activities. Occupations in the SOC system are classified at four levels of aggrega-
tion depending upon the needs of various data users: major group, minor group,
broad occupation, and detailed occupation. The 23 major groups are divided
into 97 minor groups, 461 broad occupations, and 840 detailed occupations.
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Figure 7 presents data from the Green Jobs Baseline Survey for ten occupations
with the highest proportion of green jobs by major occupational group.

Figure 7: Estimated Green Jobs by Major Occupational Group

mated |25 Confidence nterva |

Occupational Group (E::majzebds Lower Upper

Bound Bound
Farming, Fishing, and Forestry 4,943 3,758 6,129
Life, Physical, and Social Science 8,796 7,514 10,078
Architecture and Engineering 10,406 8,724 12,088
Construction and Extraction 25,474 22,620 28,328
Installation, Maintenance, and Repair 18,690 16,067 21,313
Production 27,117 22,139 32,095
Management 10,632 7,759 13,506
Building and Grounds Cleaning and Maintenance 8,680 6,193 11,167
Transportation and Material Moving Worker 12,242 9,881 14,604
Arts, Design, Entertainment, Sports, and Media 1,394 916 1,871

Source: Green Jobs Baseline Survey, Northern Plains and Rocky Mountain Consortium

Based on total employment by major occupational group, Farming, Fishing and
Forestry occupations have the largest percentage of green workers, followed by
Life, Physical, and Social Science occupations, and Architecture and Engineer-
ing. Over 10 percent of each occupational group has green employment. All
other remaining occupational groups have less than 10 percent of their employ-
ment involved in green activities.

Green employment by occupational group may be viewed from another vantage
point. As a percentage of total estimated green employment for all occupations
in the consortium, only two groups fall out of the top ten: Farming, Fishing,
and Forestry occupations and Arts, Design, Entertainment, Sports, and Media
occupations. Production occupations capture nearly 17 percent of the region’s
green employment, followed by Construction and Extraction occupations (16
percent), and Installation, Maintenance, and Repair occupations (12 percent).
Together, these three broad occupational groups account for almost half of the
region’s green employment.
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Comparable to the results presented by industry classification, occupations
where workers engage in green activities full time is rare, with the exception of
Production occupations. Half of all green workers in the Production occupa-
tional group dedicate all their time to green activities. This is true particularly
for First-line Supervisors and Managers of Production and Operating Work-
ers, Stationary Engineers and Boiler Operators, and Chemical Plant and Sys-
tem Operators at the detailed level of occupational classification. Other detailed
occupational groups where green workers devote more than half their time to
green activities include All Other Life, Physical and Social Science Technicians
(61 percent), Medical and Clinical Laboratory Technicians (69 percent), Com-
puter Operators (80 percent), Septic Tank Servicers and Sewer Pipe Cleaners
(68 percent), Chemical Plant and System Operators (71 percent), and Refuse
and Recyclable Material Collectors (70 percent). Similar to the data reported
for industries but now defined by occupation, most green workers devote four
hours or less per day to green activities.

Most green workers devote four hours
or less per day to green activities.

Most green jobs (58 percent) pay less than $50,000 per year, excluding fringe
benefits. Most green workers earn between $24,000 and $47,000 per year. For
comparison, the average wage nationally is $46,000, and for the six-state consor-
tium, $37,000. Occupations with at least 25 percent of their employees engaged
in green activity and that pay more than $47,000 per year include Architecture
and Engineering (51 percent), Business and Financial occupations (35 percent),
Management (28 percent), and Computer and Mathematical occupations (25
percent). Occupations where at least one-quarter of their employees engaged in
green activity and earn less than $24,000 per year include Food Preparation and
Serving-Related occupations (75 percent), Building and Grounds Cleaning and
Maintenance (49 percent), Personal Care and Service (33 percent) and Sales and
Related occupations (33 percent) (see Figure 8).
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Figure 8: Green Job Wage Distribution by Occupational Category

| &|a|g|a|8

RN s RIS =3
Occupational Group 2 I D I

s || S| 2K X
Management Occupations 3% | 2% | 5% | 5% | 1% | 9%
Business and Financial Operations Occupations - | 2% | 10% | 13% | 13% | 15%
Computer and Mathematical Occupations - - - - | 8% | 177%
Architecture and Engineering Occupations 1% | 1% | 3% | 6% | 14% | 18%
Life, Physical, and Social Science Occupations 1% | 5% | 10% | 10% | 10% | 11%
Community and Social Services Occupations - - - - - -
Legal Occupations - - - - - -
Education, Training, and Library Occupations - - | 21% | 18% | 13% | 10%
Arts, Design, Entertainment, Sports, and Media Occs. - - [ 7% | 11% | 13% | 10%
Healthcare Practitioners and Technical Occupations - - | 9% |21% | 38% | 7%
Healthcare Support Occupations - - - - - -
Protective Service Occupations - - - - - -
Food Preparation and Serving Related Occupations 36% | 36% | - - - -
Building and Grounds Cleaning and Maintenance Occupations | 29% | 20% | 17% | 9% | 3% | 1%
Personal Care and Service Occupations 3% | - - - - -
Sales and Related Occupations 20% | 13% | 6% | 9% | 9% | 7%
Office and Administrative Support Occupations 15% | 10% | 20% | 15% | 8% | 2%
Farming, Fishing, and Forestry Occupations 10% | 12% | 16% | 12% | 13% | -
Construction and Extraction Occupations 2% | 7% | 16% | 25% | 16% | 12%
Installation, Maintenance, and Repair Occupations 3% | 6% | 13% | 21% | 28% | 9%
Production Occupations 6% | 10% | 18% | 23% | 22% | 6%
Transportation and Material Moving Occupations 14% | 12% | 177% | 18% | 10% | 9%

Source: Green Jobs Baseline Survey, Northern Plains and Rocky Mountain Consortium

New and Emerging Occupations Projection Methodology

To gain a more complete understanding of the green economy and to evaluate
the potential labor market impacts of developments in energy-related technolo-
gies in the consortium states, it is important to not only assess the current status
of green jobs, but also to project the potential growth of this economic sector. To
this end, information from our baseline survey was used in combination with
the pre-established techniques of occupational projections set forth by the Em-
ployment and Training Administration-supported Projections Managing Part-
nership to measure potential future impacts of the green economy.
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The methodology developed in the initial planning stages was based on an ex-
pectation that a robust amount of information regarding the level of green satu-
ration within occupations and vacancy rates for those occupations would be
collected through the survey. Green job counts and vacancy rates by occupation,
as well as information from economic impact estimates of renewable energy
projects across the consortium states, would then be used to create both a base-
line for green jobs and a projected future demand for green employment. In the
case of estimate suppression for baseline levels of individual occupations, data
could be imputed for any state using the results of a contiguous consortium state
to close the information gap. While current counts would inform the baseline
tabulation, vacancy rates, in theory, would aid in formulating dynamic change
factors for green occupational concentration over the projection time period.

This plan was based on the assumption that the relative mix of green occupa-
tions and green concentration would be consistent across the consortium states.
However, once the data were collected from the baseline survey, it became clear
that those assumptions would not hold true. First, the percentage of green em-
ployment across the consortium states varied significantly, from a high of about
5.2 percent in Wyoming to a low of 1.7 percent in Utah. Additionally, it be-
came clear during survey design discussions that flexibility in data collection
and measurement techniques across the states would be necessary in order to
address the economic differences that existed within the consortium. Allowing
for this variation naturally resulted in some dissimilarity among the data.

It was for these reasons that the methodology for projecting green occupations
was adjusted. Instead of multiplying existing occupational projections by the
percentage green in each occupation to arrive at the projected number of green
jobs, the base percent of total green jobs in a state was used to establish the num-
ber of green jobs in any one occupation. From there, the percent of green within
an occupation was identified and applied to pre-established projections for the
total statewide occupational mix. The advantage of this approach was that the
variation in the relative size of any state’s green economy was no longer a hurdle
in producing green staffing patterns. Additionally, the application of consortium
aggregate-based green occupation shares allowed for state-to-state comparisons
that would not have otherwise existed due to the slight variations in data collec-
tion approaches.
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Another significant advantage to the aggregation approach was that it allowed
for a direct approach to addressing the issue of survey responses to which tech-
nicians were unable to assign an occupational code. The consortium aggregate-
based occupation share calculations could be used to assign probabilistic occu-
pation codes to the unassigned survey data, thus ensuring that all the collected
data could go into the analysis of the green economy in each state.

In generating the projections under this methodology, the following assump-
tions are taken:

o A consortium-wide staffing pattern will be the most consistent and least
biased source of information to drive the projections by occupation.

o Some consortium-wide estimates don’t meet statistical and/or
confidentiality standards for publication, but are consistent enough to be
applied to statewide estimates.

o The percentage of green jobs in each occupation remains constant over
the projected time period.

o The occupational distribution of the survey responses that the
technicians couldn’t code was the same as the distribution of the
occupations that could be coded.

Green Job Projections

One of the survey questions asked employers whether the green job had been
recently created. Employers reported that approximately 11.2 percent of green
jobs were created in the past year. They also reported that they planned on creat-
ing a similar level of new green jobs positions in the upcoming year. Although
the 11 percent is statistically significant, there was a high level of non-response
to this question, resulting in a large variance and a high likelihood of estimate
bias.

The consortium did not find any jobs that did not fall within the existing tax-
onomy for coding occupations, or the SOC codes. However, there were some
green occupations that were placed in one of the “all other” categories that may
require a more specific code in the future.

One such occupation was Sustainability Managers, who analyze business pro-
cesses and develop new procedures to make their business more green. Respon-
sibilities of this position range from being a team member that ensures fellow
co-workers recycle cardboard and empty recycling bins when they are full, to
analysts who streamline businesses operations to reduce energy costs, to execu-
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tives that implement business strategies and marketing to make the business
green. Sustainability Managers were coded primarily into 13-1199 Business Op-
erations Specialists, All Other. However, if it was likely that the Sustainability
Manager was a high-level executive, such as having the job title of Vice Presi-
dent of Sustainability, the job was coded as 11-9199 Managers, All Other. Alter-
natively, if a retail salesperson was a Team Sustainability Manager, who provided
encouragement and support for their coworkers to recycle, turn off lights, or
other energy efficiency measures, they were coded as 41-1011 First-Line Super-
visors of Retail Sales Workers.

Employers reported that approximately 11.2%
of green jobs were created in the past year.

Another common green occupation with potential coding difficulties was Home
Energy Efficiency Analysts, or workers who perform tests in residential prop-
erty to determine where heat is being lost and whether the property needs better
insulation, improved windows, or other measures. Many of these workers have
backgrounds in construction, suggesting that they should be coded as 47-4011
Construction and Building Inspectors. However, the Occupational Information
Network (O*Net) suggests these workers be coded as 13-1199 Business Oper-
ations Specialists, all other (the same code as most Sustainability Managers),
while the 2010 SOC Dictionary seems to suggest these workers be coded as 17-
2199 Engineers, All Other. Home Energy Efficiency Analysts were a frequently
reported occupation in the green jobs survey and were generally coded as Busi-
ness Operations Specialists.

In general, the green jobs survey had more jobs listed in the All Other occupa-
tional categories than expected, based on Occupational Employment Statistics
Program (OES) estimates. The additional employment is partially due to survey
respondents not providing sufficient information for coding into a more specific
category, but may also be because workers tended to emphasize the green por-
tions of their jobs when responding to the green job survey. The green emphasis
made them more likely to be placed in the all other category, which currently
includes the green occupation. For example, a business analyst responding to an
OES survey may have responded that their job duties were to streamline pro-
cesses and reduce costs, but the same response in a green jobs survey may tend
to emphasize that the cost savings come from implementing energy efficiency
measures and reducing unnecessary waste. The different job description may
result in the job being coded differently.
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Projections and Green Worker Shortages

The green jobs survey asked employers for the number of current vacancies they
have open for each green job, plus the anticipated job creation and job loss for
green jobs within the next year. Employers listed a total of 4,735 vacancies for
green jobs (a rate of 2.9 percent of existing jobs). The best comparable data from
the Conference Board’s Help Wanted OnLine data indicates that the number of
vacancies as a percent of total U.S. employment was 2.1 percent in the second
quarter of 2010.! However, the confidence margin from the green jobs survey
includes 2.1 percent, meaning that the two percentages are not statistically dif-
ferent. Further, the two statistics have very different methodologies of data col-
lection.

Figure 9: Green Jobs Recently Created, Current Openings, and Job Creation and Loss
Reported on Green Jobs Survey

Estimated AsaPercent
Green Jobs d of Existing
Lower Bound | UpperBound | Green Jobs

Recently Created 18,156 15,201 21,112 11.2%
Current Vacancies 4,735 3,472 5,998 2.9%
Job Creation 18,099 15,402 20,796 11.2%
Job Loss 2,893 1,810 3,977 1.8%
Total Existing Green Jobs 162,117

Anticipated green job openings in the next year equal 18,099, while anticipat-
ed losses equal 2,893, for a net gain of 15,206 green jobs within the next year.
The rate of green job creation is approximately 11.2 percent of existing jobs.
Although similar data for all jobs does not exist at either the consortium or
national level, the rate of payroll job creation in the U.S. was approximately 9.5
percent of existing jobs in the 2nd quarter of 2010, which is not statistically dif-
ferent than the rate of green job creation.

Despite employers reporting a net job increase of roughly 15,000 jobs in the year
following the survey, labor economists within the consortium are less optimistic
about future green job growth. Consortium projections for green jobs indicate

12.1% is the ratio of the total vacancies in the Conference Board Help Wanted Online data, 2nd quarter
2010 over total employment from the Current Population Survey, Bureau of Labor Statistics from the
same time period.
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net green job growth of only 1,600 per year, with an additional 2,850 becoming
open due to workers retiring or leaving their jobs for other reasons. The total
projected openings across the consortium are 4,485 per year.

The occupations with the highest number of green job openings, according to
consortium projections, are shown in Figure 10. The occupations with the great-
est need for new green workers are the Heating, Air Conditioning, and Refrig-
eration Mechanics and Installers, followed by Electricians.

Figure 10: Projected Consortium Annual Labor Needs for Green Jobs

Annual Annual Total
Occupation Job Replacement | Annual
Growth Needs Openings
Heating, Air Conditioning, and Refrigeration
Mechanics and Installers B 89.5 Lz
Electricians 67.5 1021 169.6
Laborers and Freight, Stock, and Material Mov-
ers, Hand 14.5 132.6 1471
Managers, All Other 371 102.3 1394
Refuse and Recyclable Material Collectors 51.8 78.9 130.7
Retail Salespersons 26.4 103.0 1294
Water and Liquid Wastewater Treatment Plant
and System Operators — = e
Maintenance and Repair Workers, General 37.0 49.2 86.2
Landscaping and Groundskeeping Workers 515 33.8 85.3
Plumbers, Pipefitters, and Steamfitters 36.0 42.8 78.7

It is important to be mindful that projected openings only consider the demand
side of the labor market, not the number of workers currently available for each
job. A number of the occupations on the top ten list are common within the
construction industry. Given the large number of job losses within the construc-
tion industry during the 2007 recession, there may be a large pool of available
labor to fill the projected openings for several years. For example, there may be
several hundred plumbers currently out of work within the consortium states.
Even with 79 job openings each year, it will take several years of job growth be-
fore demand will exceed the existing pool of available labor.
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New and Emerging Green Technologies

Preparing a workforce for jobs that don't yet exist is always a challenge and it
is an even bigger challenge when preparing workers for jobs in green energy.
Many energy technologies require large investments of capital and time before
becoming a commercially viable energy source. Social and political forces often
have a hand in moving technologies forward or stopping them altogether. In
order to gather information on the most commercially viable new and emerging
technologies the Northern Plains and Rocky Mountain Consortium enlisted the
Montana Manufacturing Extension Center (MMEC) at Montana State Univer-
sity to provide assistance to its “Researching the Green Economy” project. A
variety of green energy technology sectors were evaluated to identify new and
emerging technologies with potential for commercial viability within the next
five to ten years and their potential impacts on the workforce. The technology
sectors evaluated included:

o Wind energy

o Commercial-scale carbon capture/sequestration

o Biofuels and bio-lubricants (includes methane capture)
o Biomass

o Smart grid and transmission

o Solar

o Geothermal

o Other “green” technologies that may be deployed, and

o Other “traditional” technologies that may offset the use of fossil fuels

The technologies selected for review include the following:

Wind Energy

Horizontal axis wind turbines — wind energy is available on both small and large
scales, each contributing to the electrical grid. Single, small 100 watt or 10-kilo-
watt (kW) wind turbines can be found on farms or residences while larger wind
farms employ turbines capable of generating between 700 kW to 1.8 Megawatts
(MW) of power. Wind farm turbines are typically 160 to 300 feet in length and
are tied directly into utility transmission systems.
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In the six-state region wind energy adds 5,725 jobs to the economy. The total
number of jobs in each state averages 954 with most jobs due to construction and
an average of 37 due to the ongoing operation and maintenance of wind turbines
(see Figure 11).

Figure 11: Wind Energy Development Job Impacts in Consortium States

State Construction Jobs M ag";:;a::::sj/ob s Total Jobs
lowa 903 33 936
Utah 1,007 45 1,052
Nebraska 919 34 953
Montana 959 45 1,004
South Dakota 956 35 991
Wyoming 759 30 789

Carbon Capture and Storage

Carbon capture and storage (CCS) is a process for capturing CO2 emissions from
existing stationary sources such as power plants using coal, oil, or natural gas, ce-
ment kilns, paper plants, refineries, ethanol plants, and other industrial sources.
The process has three primary steps: 1) The CO2 is captured at the source; 2) The
CO2 is transported to a suitable storage location; and 3) The CO2 is injected into
geologic formations deep underground for permanent safe storage.

Biofuels and Biolubrication

Algae/Cyanobacterial Production of 2nd and 3rd Generation Biofuels

Ethanol and biofuels can be produced from algae or cyanobacteria from three
mechanisms: 1) photoautotrophic - feeding carbon dioxide to algae to promote
growth followed by conversion of algae into oils using light as the energy source;
2) chemoheterotrophic - supplying algae with sugars and other nutrients to pro-
mote growth followed by conversion of algae into oils; and 3) mixotrophic - sup-
plying algae with CO2 and organic compounds as sources of carbon to produce
oils. Sources of CO2 for photoautotrophic processes could include coal-fired
electricity generation plants, providing reductions in greenhouse gas emissions.
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Biochemical Conversion to 2nd and 3rd Generation Biofuels

The biochemical route for 2nd and 3rd generation biofuel production involves
similar unit operations (pretreatment, hydrolysis, fermentation, separation) as
the process used to convert corn into the first generation biofuel, ethanol. The
feedstock for 2nd and 3rd generation biofuels is lignocellulosic biomass, which
can be in the form of crop and forestry residues, components of municipal solid
waste, or dedicated biomass sources such as fast growing trees or native grasses.

Biodiesel

Biodiesel is a renewable transportation fuel that can be used by diesel com-
bustion engines without any modification. Biodiesel is typically blended with
petroleum-based diesel at 5 percent, 10 percent, or 20 percent by volume. The
technology is fully commercialized. The emerging technology for biodiesel is
the use of non food-grade oil seed crops. Biodiesel can be made from fats, oils,
and grease. The most common feedstock for biodiesel production in the U.S.
is soybean oil. Biodiesel is the term that refers to the fuel product from trans-
esterification. Transesterification is a chemical process that converts fatty acids
to Ethyl esters.

Bio-oils from Lignocellulose

There are a number of advanced biofuel technologies being developed that may
be available in the 2010 to 2025 time frame. The key difference between these
and current commercial technologies is the types of biomass feedstocks used for
production. Current technologies typically use grain and oil seed crops, while
the advanced technologies use lignocellulosic biomass such as wood, switch-
grass, and agricultural residues. Although these biomass feedstocks are gener-
ally more difficult to convert to biofuels, they are not a human food source and
can be much less expensive than grain and seed crops. Lignocellulosic ethanol
production is divided into two primary processes: hydrolysis/fermentation and
thermochemical/fermentation. Converting lignocellulosic feedstocks to bio-oils
begins with pyrolysis as the primary conversion process. Crude bio-oils can be
upgraded from there to clean hydrocarbon fuels via hydrotreatment followed by
hydrocracking at a petroleum refinery. In the upgrade process the bio-oil is typi-
cally mixed with petroleum products during some stage in the refining process,
which enables usage of advanced refinery technologies and economies of scale.
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Biomass

Co-firing

Co-firing is the simultaneous combustion of different fuels in the same boiler.
Many coal- and oil-fired boilers at power stations have been retrofitted to permit
multi-fuel flexibility. Biomass is a well-suited resource for co-firing with coal
as an acid rain and greenhouse gas emission control strategy. Co-firing utiliz-
ing biomass has been successfully demonstrated in the full range of coal boiler
types, including pulverized coal boilers, cyclones, stokers, and bubbling and cir-
culating fluidized beds.

Methane Capture/Biogas

Biogas, a gaseous mixture containing 50 to 95 percent methane (CH4) depend-
ing on the source, is generated from a variety of sources and can be captured and
used for heat and power generation. Methane is commonly produced through
anaerobic digestion of organic material. The major sources of organic material
that are covered in this document include landfills, wastewater treatment facili-
ties, and livestock production. At many of these sources, biogas can be collected
and used on site or transported to a central location, where it can be refined to
pipeline-quality gas (comparable to natural gas, which is 95 percent methane)
or combusted for electrical generation or heating.

Solid Fuel Combustion

Direct combustion of solid fuel biomass in a boiler to generate steam for pro-
cess and power use remains the most common way of converting biomass into
a usable energy. Stoker grate and fluidized bed boilers combined with steam
turbines represent the two most widely used biomass power and cogeneration
technologies. They are both well-established mature technologies that continue
to evolve and improve.

Gasification

There are numerous biomass gasification-based power generation and Com-
bined Heat and Power (CHP) technology offerings being tendered at varying
levels of commercial readiness throughout the world. The report focuses on the
new and emerging technologies of biomass-gasification based combined heat
and power systems.
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Figure 12: Summary of Biomass Resource Potential in Consortium States (dry tons/year)

[ Totalbiomassresourcepotental rytonsiyea) |
| s | Manure | o | Preanas | “ase | o

1A 23,590,059 141,940 359,001 129,844 29,283 | 24,250,126
MT 1,559,984 3,628 703,938 1,937,052 13,394 4,217,995
NE 10,930,551 102,372 72,440 57,075 13,241 | 11,175,679
SD 5,140,289 35,694 124,999 141,856 6,518 | 5,449,356
ut 88,372 9,860 30,418 102,442 18,068 249,161
Wy 106,224 2,181 57,579 254,933 3,654 424,570
Total | 41,415,479 295,674 | 1,348,375 2,623,202 84,157 | 45,766,887

Source: (Milbrandt, 2005)

Pellet Fuels

Wood pellet technology is a mature technology as is the production of wood
briquettes and fire logs. The production of wood pellets requires the use of dry
wood (10 percent moisture content) that has been reduced to fine “saw dust”
particles. The wood is either forced through an extruder or a die at pressure of
45,000 psi. The friction and pressure creates 200°F heat which cause the lignin
component of the wood to melt and bind the wood particles together without
the need for any other binding or adhesive material.

Fuel pellets from herbaceous materials, while technically possible, will not de-
velop due to the ash characteristics of the feedstock. Pellets from biochar/tor-
refaction have higher energy density than wood pellets and are resistant to wa-
ter. These are desirable, but the biochar technology is still in the demonstration
phase. If biochar/torrefied wood can be produced economically, pellets from
these materials will enter the fuel market. Initial deployment will be on a small
scale similar to the size of small wood pellet mills, but could grow rapidly if the
biochar/torrefication technology is scalable and there is interest in use from util-
ity sized facilities.

Smart Grid and Transmission

The coming evolution in the delivery of electricity is the smart grid, which is the
application of information technology that enables more visibility and control
of both the existing grid infrastructure and new grid assets, such as customer
demand response and distributed energy resources consisting of small genera-
tors and electricity storage devices.
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The smart grid’s much higher fidelity control is provided through high-speed,
two-way communication, sensing, and real-time coordination of all assets down
to the customer meter and the end-use devices. Thus, the smart grid is not char-
acterized by a single technology or a device, but instead is a vision for a distrib-
uted, internet-like system that will:

o Provide better control of existing grid infrastructure assets
» Provide additional functionality and benefits from existing assets

o Integrate new (often small, widely distributed) assets into the existing
operational paradigm

o Engage these new assets to provide entirely new benefits to the grid

This vision is perhaps best described by a set of essential characteristics, or out-
comes. Beyond describing the smart grid as a vision, it is helpful to describe
what the smart grid consists of in terms of primary and enabling assets.

The primary assets of smart grid include:

1. Demand response (DR) - communications and controls for end-use
devices and systems to reduce (or, in special cases, increase) their
demand for electricity at certain times

2. Distributed generation (DG) - small engine or turbine generator sets,
wind turbines, and solar electric systems connected at the distribution
level

3. Distributed storage (DS) - batteries, flywheels, super-conducting
magnetic storage, and other electric and thermal storage technologies
connected at the distribution level

4, Distribution/feeder automation (DA/FA) - distribution and feeder
automation expand SCADA communications in substations and into the
feeders with remotely actuated switches for reconfiguring the network,
advanced protective relays with dynamic and zonal control capabilities,
dynamic capacitor bank controllers, and condition-based transformer-
management systems (to name a few)

5. Transmission wide-area visualization and control - transmission control
systems that rapidly sense and respond to disturbances

6. Electric and plug-in hybrid electric vehicles (EVs/PHEVs) - the batteries
in EVs represent both a new type of load that must be managed and an
opportunity for them to discharge as energy storage resources to support
the grid
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The enabling assets of smart grid include:

1. Wide-area communications networks, servers, gateways, etc.

2. Smart meters-beyond what many consider as basic advanced metering
infrastructure (AMI) technology, a more fully smart meter could also
support shorter metering intervals approaching 5 minutes or less
to support provision of ancillary services and distribution capacity
management (rather than the hourly interval generally considered
adequate for peak load management at the bulk power systems level).

3. Full two-way communications including to a home-area network to
communicate with smart thermostats and appliances

4. Instantaneously read voltage, current, and power factor to support
distribution state estimation and optimized system volt-VAR control

5. Offer remote connect/disconnect functionality for reliability and
customer service applications

6. Local-area home, commercial building, and industrial energy
management and control systems (EMCS) and networks

7. Consumer information interfaces and decision support tools

8. Utility back-office systems, including billing systems

Solar

Bulk Heterojunction (BHJ) Solar Cells

The photoactive layer in a bulk heterojunction solar cell is composed of a mix-
ture of a light absorbing polymer, wherein the conducting electrons are gener-
ated, and an acceptor molecule to which electrons are passed, under the in-
fluence of a molecular-level bias-voltage. Photocells are made of multiple very
thin layers of flexible polymer and charge blocking films. It can be formed on a
flexible substrate to give an overall flexible, lightweight solar cell. The solar cell
can also be formed as a film on glass, to create semitransparent, energy generat-
ing windows. The color of the film is determined by the light absorbance of the
photo-active polymer.

Dye-Sensitized Solar Cells (DSSC, Graetzel cells)

Dye-sensitized solar cells are based on very fine powders (nanoparticles) of a
high-bandgap semiconductor, most commonly, titanium dioxide (TiO2). Pow-
ders are soaked with an appropriate dye, which adsorbs to the surface of the
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semiconductor nanoparticles, and absorbs light. Advantages include low ma-
terials and processing costs, light weight, flexible structure, and potential for
moderate energy conversion efficiencies.

Figure 13: Solar-Related Industry Comparison Between SD, NE, WY, IA, MT, UT

State Number of Solar Companies

South Dakota 9

Nebraska 10

Wyoming 10

lowa 22

Montana 18

Utah 40
Geothermal
Thermal Energy Storage

Thermal Energy Storage (TES) is an energy management strategy with various
applications. As with batteries for electrical energy storage, thermal energy stor-
age shifts energy capacity from low demand to high demand times. As such, it
can be used for daily, weekly, or seasonal energy storage applications. In most
energy production or energy use installations, the economics and opportunities
depend on both ambient conditions and energy availability.

Advanced Adiabatic Compressed Air Energy Storage

Compressed air energy storage is a method to meet high peak load electrical
power demands and to level power from intermittent renewable energy sources
such as solar and wind. The concept is to run high efficiency compressors when
electrical energy availability is high (such as when wind is blowing and electri-
cal demand is low) to compress ambient air. The compressed air is then stored
in a large cavern or volume until additional power is needed. When additional
power is needed, the compressed air is released through a turbine connected to
an electrical generator to produce power, much like pneumatic tools connected
to a compressed air tank.

Smart Thermosiphon Arrays

An obvious and virtually fossil-fuel-free method of heating and cooling build-
ings in most climates is to store summer heat for winter use and winter “cold”
for summer cooling. In essence, the idea is to “TiVo” seasonal weather. All build-
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ings sit on a vast volume of geological material — nearly all of it deep enough to
store heat (or “cold”) without surface environmental effects. A thermosiphon
heat pipe consists of a vertical sealed pipe that is partially filled with a liquid; the
top portion of the pipe is filled with the liquid’s vapor. When the bottom portion
is hotter than the top, the liquid is vaporized at a rate proportional to the rate of
heat transfer from the soil. Due to temperature-gradient-induced pressure gra-
dients, the vapors flow to the cooled end and condense. As the vapor condenses,
it releases its energy at a rate proportional to the heat transfer from the pipe.
Gravity feeds the condensate back to the bottom evaporator. Thus, a thermosi-
phon heat pipe effectively operates as a super thermal conductivity heat diode,
transferring energy only in the upward direction.

Other

Hybrid Nuclear Energy

An emerging hybrid-nuclear technology is a breakthrough energy solution that
allows the US to utilize our most abundant resource, coal, while dramatically
reducing air pollution as well as greenhouse gas emissions without resorting to
problematic CO2 sequestration. The hybrid is based on the integration of the
existing, well-proven technologies of the combustion turbine, combined-cycle
power plant and coal gasification as well as the maturing helium gas reactor be-
ing developed by the Department of Energy. Figure 14 presents a summary of
job impacts from the reviewed technologies.

Figure 14: Job Impacts from the Reviewed Technologies

Technology (onstruction/l-!arvesting/ Ol)erations and Total Jobs
Sector Manufacturing Jobs Maintenance Jobs
Wind Energy 5,503 222 5,725
s 46,529
Biofuels 1,120 191 1,311
Biomass 267 66 333
Smart Grid 500
Solar 770
Geothermal
Hybrid-Nuclear 2,500
TOTAL 57,668
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Other Technologies Of Interest But Not Included In Subject Matter
Expert Reports

Instream Hydrokinetic Energy

The emerging technology of instream hydrokinetic electricity generation will
make the West’s water resources even more productive. Instead of damming a
river to capture its potential energy, instream hydrokinetic power relies on free-
flowing currents that spin underwater turbines. Inland cities and towns along
the nation’s rivers can benefit from electricity generated from free-flowing wa-
ters. For instream hydrokinetic energy projects, turbines are suspended from
barges or sit passively on the river bottom.

Instream hydrokinetic generation systems rely mainly on the existing kinetic
energy in the water stream. They do not rely upon any artificial water-head,
such as impoundments, to be created as the energy source for operation. These
systems do not require large civil works, but they can be placed in existing tail-
races and channels, utilizing the kinetic energy available. They do not require
the diversion of water through manmade channels, riverbeds, or pipes, although
they may have applications in such conduits.

Go to www.researchingthegreeneconomy.com to read the complete report.
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New Hires Survey

One of the goals of the Northern Plains and Rocky Mountain Consortium was
to determine whether the workforce was adequately trained for an ever-chang-
ing green economy. To achieve this goal, the Consortium first developed a base-
line count of green jobs through the green jobs survey, developed projections
for future green job openings, and researched the available labor supply in order
to determine whether there were an appropriate number of people to fill future
green job openings. The New Hires Survey also took the next step in evaluating
the preparedness of the future green job workforce by determining what skills
were inadequate among newly-hired workers in green jobs. For the purposes of
this research, a new hire was defined as a worker who was employed by an em-
ployer and had not been employed by that same employer in the past.

Although the research was designed to identify skill gaps among green work-
ers, the research allowed for more global research about new hire job retention
among all jobs. During preliminary research for the green jobs grant, consor-
tium members discovered that less than a third of workers retained employment
with an employer for four quarters after hire. The low job duration among newly
hired workers has negative consequences for the economy and society. First,
there is considerable actual and opportunity costs incurred in the job search
process by employers, employees, and society — workers lose valuable time and
resources in a job search versus productive employment, employers lose job
search costs and productivity from not being adequately staftfed, and the public
loses output that would have been produced plus any social welfare payments
due the worker in the unemployed period. Second, in the long-term, short job
duration will cause workers to be adequately trained for many jobs, but not have
the high-level of job-specific skills learned through experience. Third, frequent
job changing creates a disincentive for employers to provide worker training
and shifts the responsibility of workforce training into the public sphere, where
forces other than efficient markets determine what workers are trained, for what
types of jobs, and what skills are improved.

In an effort to investigate the causes behind the short job duration, several of the
states within the Northern Plains and Rocky Mountain Consortium included a
New Hires Survey as part of their research. Research questions sought to iden-
tify whether the job was green, the characteristics of green jobs, and the skills re-
quired in green jobs. In addition, the survey aimed to understand the causes of
and solutions to short job duration. In particular, consortium members wanted
to know what skills were associated with long-term employment (and what skill
deficiencies led to job separation) in order to inform the curricula of worker
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training programs, particularly for green workers. The consortium also wished
to develop a statistical model to evaluate various training programs for effec-
tiveness in job retention and wage progression after adjusting for demographic
differences in program participants.

To accomplish this goal, each state approached this research by combining an
employer survey with administrative data from Unemployment Insurance and
other public programs. Differences in the quality and type of administrative
data available necessitated differences in data collection methodologies; there-
fore, consortium-wide results were not possible. Embracing the need for state-
specific approaches, each participating state varied survey questions, sampling
techniques, and modeling approaches, allowing for post-research evaluation of
methodology. The different surveys and methodologies resulted in unique re-
sults for each state. The results are summarized in this section and detailed in
each state’s appendix.

Duration of Job Retention:

Data from Montana and Wyoming indicate that roughly 65% of newly hired
workers are still working for the same employer in the quarter following hire.
Two quarters after hire, roughly 40% of workers are employed by the business,
and about 25% of workers are working for the employer four quarters after first
being hired by the employer. This figure includes workers who had a break in
employment and returned to work for the same business, such as temporary or
seasonal workers. Montana estimates that only 7% of new hires are consecu-
tively employed every quarter for four quarters.

Job retention percentages differ with the quarter of hire and economic condi-
tions, as shown in Figures 15 and 16 (next page). Montana new hires starting
employment in the first quarter of the year have a 28% chance of working for
that employer a full year later. The likelihood decreases if the new hire starts
employment in the fourth quarter due to the high percentage of seasonal hires.
Job retention rates increased as the unemployment situation worsened, with the
highest retention rates in 2009.
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Figure 15: Retention Rate of New Hires by Quarter, 2006 to 2009

Quarter Montana Wyoming Montana Wyoming
1 0.70 0.67 0.28 0.28
2 0.69 0.68 0.23 0.26
3 0.61 0.61 0.20 0.27
4 0.63 0.62 0.19 0.21

Figure 16: Retention Rate of New Hires by Year, 2006 to 2009

Year Montana Wyoming Montana Wyoming
2006 0.66 0.63 0.24 0.26
2007 0.64 0.64 0.24 0.26
2008 0.66 0.64 0.25 0.27
2009 0.68 0.67
Wyoming’s Results

The purpose of Wyoming’s survey was to determine the job title, knowledge,
skills, and abilities of newly hired employees and secondarily, what percent (if
any) of the time “was this job involved in activities and duties related to in-
creasing energy efficiency, utilizing or developing renewable energy resources,
or preserving and/or restoring the environment.” This is an ongoing survey in
Wyoming and will likely yield useful information in terms of the demographic
characteristics of these new hired workers as well as statistics related to job ten-
ure and wage progression.

Currently there is little research available about what jobs are most likely to
perform energy-efficient activities but the results of this study should help to
provide more insight. Because so little research is available on energy-efficient
jobs and the types of skills required, this project allows for the comparison of the
types of skills needed for jobs that perform energy-efficient activities and those
that do not.
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Figure 17: Percent of new Hires Involved in Energy-Efficient Activities for Select
Occupations in Wyoming

% in energy-

Occupation New Hires efficient

activities
Cashiers 1,591 11.2
Combined Food Preparation and Serving Workers 1,489 10.9
Retail Salespersons 1,479 5.8
Truck Drivers, Heavy and Tractor Trailer 1,336 271
Waiters and Waitresses 1,164 7.7
Construction Laborers 773 11.9
Maids and Housekeeping Cleaners 762 16.0
Janitors and Cleaners, except Maids and Housekeeping Cleaners 758 18.8
Electricians 750 17.7
Cooks, Restaurant 653 17.2
Substitute Teachers 624 5.2
Secretaries, except Legal, Medical, and Executive 601 133
Bookkeeping, Accounting, and Auditing Clerks 572 15.2
Carpenters 570 27.0
Bartenders 552 15.3
Total 39,902 16.7

Figure 17 shows the percent of new hires involved in energy-efficient activities
for select occupations. In total, 16.7 percent of all new hires in Wyoming were
involved in some sort of energy-efficient activity with truck drivers, heavy and
tractor trailer (27.1%) and carpenters (27.0%) among the highest percentage
involved in energy-efficient activities.

Data collected from the new hires survey illustrated that those working in oc-
cupations that require a higher level of education earn more than those working
in occupations that require on-the-job training (Figure 18). New hires in jobs
requiring a bachelor’s degree earned a considerably higher hourly average wage
($23.88) than all other groups. Within the top 90% of all new hires, 77.7% of all
occupations required on-the-job training, while only 6.6% of all occupations
required a bachelor’s degree.
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Figure 18: Average Hourly Wage for New Hires in Wyoming by Educational Requirement,
2009Q4-2010Q1

Some occupations have multiple educational requirements.
The data in this figure come from the highest level of
education required in each occupation.

Of the 5,331 newly hired positions examined, service orientation was the skill
most frequently reported as being important (28.9%). Understandably, more
than one skill was considered as important for many of these jobs. The 10 most
frequent co-occurrences are shown in Figure 19.

Figure 19: Number of Co-Occurrences of Skills Reported as Important for the
Wyoming New Hires Survey

Category 1 (Total Responses) Category 2 (Total Responses) | Number
Critical Thinking (1,201) | Operation & Control (821) 146
Service Orientation (1,496) | (Critical Thinking (1,021) 119
Reading Comprehension (202) | Critical Thinking (1,021) 81
Operation & Control (821) [ Service Orientation (1,496) 70
Critical Thinking (1,021) | Technology Design (116) 69
Reading Comprehension (202) | Service Orientation (1,496) 67
Reading Comprehension (202) | Operation & Control (821) 66
Technology Design (116) | Operation & Control (821) 66
Reading Comprehension (202) | Technology Design (116) 65
Technology Design (116) | Service Orientation (1,496) 65
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Figure 20 represents a skills concept map. The size of the blue dots represents
the number of responses for a given skill. The width of the red lines defines the
amount of co-occurrence between a particular set of skills.

Figure 20: Skills Concept Map

South Dakota’s Results

For the purposes of the South Dakota new hires survey, “green workers” were
operationally defined as those employees who dedicate more than 50 percent
of their time to “green activities” related to producing a product or service that
improves energy efficiency, expands the use of renewable energy or supports en-
vironmental sustainability. (This is different from the Green Jobs survey where
green jobs included those dedicating less than 50 percent of their time.) Most
green jobs research uses the “output” approach to defining “green jobs,” although
the percentage of time dedicated to “green activities” varied. To help further de-
fine the level of “greenness,” the new hires survey asked about the reason for the
new worker being hired.

The survey requested information about the employee’s current responsibilities.
If the worker spent more than 50% of their time dedicated to “green” activities,
the employer was asked to indicate the education and training, the basic work
skills, and technical work skills required for the position. The survey provided
a question about whether the individual had been hired to fill a newly created
position because of additional “green” activities. The employer was also asked to
rate the availability of job applicants with the right skills for the position. One of
the last survey questions dealt with whether or not the position was listed with
South Dakota’s public labor exchange.
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Since employers have different views on what a green job really is, South Da-
kota staff tried several different approaches to further define green activities and
green jobs. In addition to the survey question about whether or not the worker
was hired for a newly created green job, they also used another process to de-
termine the greenness of the worker’s position. South Dakota used R.M. Wilson
Consulting, Inc’s Green Job Extractor (GJE) to determine whether or not the
newly hired worker’s position should be classified as a green job. The GJE uses
six levels of “greenness,” which are defined in the Figure 21 (below).

Figure 21: GJE Green Level Descriptions

Level [ Description Example

Jobs that are purely green in focus,
activities and skills

Environmental Sustainability Planner

Jobs that are primarily green in focus,
activities and skills

Solar Engineer (shares some skills with
electrical engineers)

’ ; Bus Driver [has green focus (mass transit
Light Jobs that are somewhat green in focus, but activiti[es ar?d skills are s(imilar to !
Green | activities and skills non-green drivers (ambulances)]

: ; — Maintenance Technician (maintains
Near | Typically non-green jobs working in sup- operation of equipm ent'(impr oved ef-
Green | port of the green economy. ficiency may reduce ene;gy e
Jobs with no significant positive or nega-
Neutral tive impact on the green economy. e

Anti- | Jobs that can be in conflict with the goals | ,,... - .
Green | of the green economy Military and mining occupations

In the case of new hires, the highest level (dark green) was not reached for any
of the new hires in the study. The GJE identified approximately 196 (30 percent)
of the newly hired workers as being green. Typically the number of green jobs
reported through employer surveys is around three percent, but a higher num-
ber was expected from this survey as it targeted industries identified to be green.

Figure 22: 2010 South Dakota New Hires Survey New Hire Workers by Level of Green

Green Level Number of Workers | Percent of Total
Dark Green 0 0%
7 1%
Light Green m 17%
Near Green 78 12%
Neutral 473 71%
Anti-Green 1 0%
Total Workers 670 100%
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The following table shows quarterly earnings change by quarter for the workers
determined to be “green” by the GJE. Since not all in the sample responded to
the survey questionnaire, there is information on 670 out of the 1,380 total new
hires. The non-respondents are shown on the first line of the table as N/A under
the green code category.

Figure 23 : Quarterly Earnings Change by Quarter for Green Workers (GJE classification)

Gunt | ‘Gaa | Greenlew | 200G | atow | 200w
709 | A VA | sasisa | sa31523 | 575578
2 | 60 | Anti-Green | $625800 | $691950 | $8969.00
m | @ Neural | $318344 | $423175 | $4,63319
78 | G | NearGreen | $39247 | $429808 | $503897
M | G | LightGreen | $443312 | $448455 | $6418.53
7 | o4 | MediomGreen | $761457 | $8949.57 | $7,309.86

There are many research sources that talk about new green jobs being higher-
paying jobs. The preceding table shows that the anti-green level and the medi-
um green level have the highest levels of quarterly earnings. However, the small
number of new hires in those categories makes it difficult to make generalized
statements about earnings differences.

Nebraska’s Results

Nebraska conducted a study of individuals who were newly hired within a spe-
cific timeframe. The sample was composed of those individuals who were hired
in the fourth quarter of 2009 and had no employee-employer relationship pres-
ent during the previous quarter. Sample selection preference was given to those
who had either received Workforce Investment Act training assistance or were
registered with the Career Center for Staff Assisted Services. A total of 2,717
surveys were sent out to different businesses.

The survey instrument collected information from the employer on both the
employee and the job the employee holds. The survey covered several topics
including skills required for the job, desired skills of applicants, pre-identified
green skills, education requirements, demographics, compensation, benefits,
and satisfaction with employee performance. Results from the survey are tabu-
lated by industry and occupational category.
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Detailed information about the Nebraska New Hires Survey can be accessed on-
line in the Publications section of Nebraskas Labor Market Information website
at www.neworks.nebraska.gov/analyzer.

Green Jobs Retention and Earnings: The Wyoming Case

The Wyoming Department of Employment conducted a longitudinal analysis of
the retention rates and wage progression of new hires working both green and
non-green jobs. Results of the study are presented in depth in Appendix E. A
brief summary of the study follows.

The Wyoming Department of Employment identified new hires from their New
Hires database for fourth quarter 2009 and first quarter 2010. Employers were
then sent a new hire questionnaire, and when returned, surveys were combined
with administrative data to track whether respondents continued to work for
the employer as well as the wages received. New hires were tracked for three
consecutive quarters following their hire, allowing for longitudinal analysis of
wage progression and worker retention.

Respondents were categorized according to whether they used unemployment
insurance, employment services, both unemployment insurance and employ-
ment services, or neither during the four quarters preceding their employment.

Although a first step in new hires research, the study did find that 17 percent of
the new jobs had some component of green activity as part of the job. Six in ten
new hires did not use unemployment insurance or employment services prior
to their employment. Retention rates were found to vary only modestly by what
type of services were used and by whether the job was green or not green. Al-
though new hires in non-green jobs had faster wage progression on a percentage
basis than the green job group, new hires in green jobs earned more on average.
At the end of three quarters, new hires in green jobs earned about 25 percent
more than those working in non-green jobs.
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Introduction to IMPLAN

The American Recovery and Reinvestment Act of 2009 (ARRA), also known
as The Stimulus or Recovery Act, is an economic incentive package designed to
create jobs during the recession that started in December of 2007 and ended in
June, 2009. Although the Act contained many stimulus incentives, one aspect of
the Act contained federal spending for education, health care, and infrastruc-
ture, including the energy sector. Using the same model chosen by the U.S. gov-
ernment to track the employment impacts associated with the ARRA, IMPLAN,
the consortium states conducted several studies that examined the impact of
federal stimulus funds on green projects. These IMPLAN studies are summa-
rized in the next three pages. For a more thorough discussion of each study, the
reader is referred to the full report available for each state.

Based on data available at www.recovery.gov, and accessed on March 8, 2011,
over $9.3 billion in ARRA funding was awarded to the consortium states. Ap-

proximately 62 percent has been received by the consortium states, resulting in
nearly 23,000 jobs. While not all of these jobs are green, specific impact results
for green projects are reported for each state in the IMPLAN ARRA Green Proj-
ect profile boxes.

Figure 24: American Recovery and Reinvestment Act Funding, by Consortium State
(in millions of dollars)

IA MT NE SD ut wy
Total Funds Awarded | $1,518.1 | $1,414.4 | $2,153.9 | $1,342.6 $657.3 | $2,246.7
Total Funds Received $840.4 $875.9 | $1,459.0 $732.7 $361.7 | $1,451.2

Reported Jobs 4,512 3,240 5190 5,657 1,001 3,388
Jobs per 31,000,000 54 36 36 77 2.8 23
Received

Source: www.recovery.gov
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IMPLAN Green Project Spotlight: Moab UMTRA Project
State: Utah

Project: Department of Energy project to dispose of 16 million tons of uranium tailings and to
remediate vicinity properties.

Impact Area: Utah

Special The ARRA provided $108 million in additional funding to accelerate the completion of
Considerations:  the project by three years.
Project The Moab Uranium Mill Tailings Remedial Action (UMTRA) Project is a long-term proj-
Description: ect carried out by the Department of Energy to dispose of 16 million tons of uranium
tailings. The analysis is based on $47.8 million received locally through 4th quarter
2010.
Results per $1,000,000 Capital Expenditure:
Total Jobs: 12.7 Total Output: $1,848,615
Total Labor Income:  $586,228 Average Wage: $46,045

IMPLAN Green Project Spotlight: Drinking Water Infrastructure Improvements
State: Nebraska
Project: The economic impact of $19.5 million spread over 26 projects.

Impact Area: Statewide

Special Allocations were made to four IMPLAN sectors based on an analysis of Summary Proj-
Considerations: ect data for 26 projects receiving partial or full funding for ARRA projects.
Project The University of Nebraska-Lincoln and the Nebraska Department of Labor modeled
Description: the impact of nearly $20 million in ARRA funding for drinking water infrastructure
improvements.
Results per $1,000,000 Capital Expenditure:
Total Jobs: 13.0 Total Output: $1,690,145
Total Labor Income:  $618,584 Average Wage: 847,677

IMPLAN Green Project Spotlight: Transmission Line Construction

State: Montana

Project: Transmission Line Construction

Impact Area: Statewide

Special Short run, construction impacts only

Considerations:

Project The Research and Analysis Bureau of the Montana Department of Labor and Industry
Description: estimated the economic and workforce impacts of building six major electricity trans-

mission projects that were planned or under construction. Results were presented for
both in-state and out-of-state contractors. Because in-state contractors are more likely
to use greater proportions of local labor, the economic impact is considerably larger.

Results per $1,000,000 Capital Expenditure:

Out-of-State Contractor In-State Contractor
Direct Jobs: 1.2 Direct Jobs: 2.5
Total Jobs: 2.0 Total Jobs: 4.7
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IMPLAN Green Project Spotlight: Sewage Treatment

State: South Dakota

Project: Employment impacts specific to 21 sewage treatment facilities and related processes.
Impact Area: Statewide

Speial IMPLAN sector: Water, Sewage, and Other Treatment and Delivery Systems used for
Considerations:  primary sector of impact.

Project The Labor Market Information Center of the South Dakota Department of Labor
Description: examined the impact of nearly $81 million in stimulus funds earmarked for sewage

treatment updates or replacement.
Results per $1,000,000 Capital Expenditure:

Total Jobs: 12.0

Total Labor Income:  $634,819
Total Output: $1,596,976
Average Wage: $53,117

IMPLAN Green Project Spotlight: Clean Diesel Program

State: Wyoming

Project: Economic impact of converting off-road construction vehicles to reduce diesel emis-
sions was estimated.

Impact Area: Six counties

Special Adjustments were made for commuting behavior based on specific employers in the

Considerations:  grants, not the industries in which they operate. Wages were allocated to the various
counties where those firms’ workers reside.

Project The Research and Planning Section of the Wyoming Department of Employment mod-
Description: eled the impact of nearly $1.1 million in ARRA grant funding, adjusted for commuting
patterns.
Results per $1,000,000 Capital Expenditure:
Total Jobs: 41.5 Total Output: $1,538,402
Total Labor Income: ~ $493,148 Average Wage: $47,484

IMPLAN Green Project Spotlight: Unemployment Insurance

State: Wyoming

Project: Impact of ARRA funds to expand unemployment insurance benefits

Impact Area: Statewide

Special Modeled net unemployment insurance (Ul) benefit payments to Wyoming Ul Trust

Considerations:  Fund in addition to Wyoming residents receiving Ul benefits from other state Ul Trust
Funds.

Project The Wyoming Department of Employment, Research and Planning examined the

Description: impact of extending almost $186 million in unemployment insurance benefits to

Wyoming residents.

Results per $1,000,000 Capital Expenditure:

Total Jobs: 53 Total Output: $619,087
Total Labor Income:  $179,391 Average Wage: $33,665
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IMPLAN Green Project Spotlight: Economic Impacts of Green ARRA projects in Nebraska

State: Nebraska

Project: The economic impact of $144.1 million resulting from 82 ARRA projects through Q1,
2010

Impact Area: Regions

Special Although total ARRA funding in Nebraska is $192.1 million, the study adjusted for

Considerations:  wholesale and retail margins for goods and services manufactured out-of-state, result-
ing in a direct impact of $144.1 million. The economic results are for gross impacts, in
that the future impact of higher taxes on spending and business investment is ignored.

Project The University of Nebraska-Lincoln and the Nebraska Department of Labor modeled

Description: the impact of nearly $144.1 million in ARRA funding for 82 projects from approximately
14 different ARRA funding sources. Results are presented for statewide impacts and
seven labor market sub-regions. The bulk of the economic impacts were concentrated
in two of Nebraska’s metropolitan areas, Omaha and Lincoln.

Results per $1,000,000 Capital Expenditure:

Total Jobs: 13.7 Total Output: $1,643,997
Total Labor Income:  $612,769 Average Wage: $44,728

IMPLAN Green Project Spotlight: Forest Restoration

State: Montana

Project: Forest Restoration

Impact Area: Statewide

Special Using Q4 data 2009, seven forest restoration projects were identified. The Flathead County

Considerations:  Stewardship and Energy Conservation Landscaping Project was used to customize spending
and employment for forest restoration projects. Two basic operations were identified: wild-
fire fuels hazard reduction/forest restoration and urban and community forestry projects.

Project The Research and Analysis Bureau of the Montana Department of Labor and Industry

Description: estimated the impact of the seven forest restoration projects on employment, output,
and tax revenues using the Flathead County Stewardship/Energy Conservation Land-
scaping Project as a template. The non-economic benefits attributable to forest health
were not quantified in the study, including increased tourism, recreational opportuni-
ties, and improvements in wildlife health.

Results per $1,000,000 Capital Expenditure:

Total Jobs: 19.5 Total Tax Revenue:  $167,500
Total Labor Income:  $575,000 Average Wage: $29,487
Total Output: $2,330,000
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Consortium
Research

Appendix E contains more information on other
Consortium research including specific state-level re-
search and products. All of the Northern Plains and
Rocky Mountain Consortium research is available at:

www.researchingthegreeneconomy.com.
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Appendix A: Methodology

Northern Plains and Rocky Mountain Consortium Green Jobs Survey
Methodology and Comparisons

The Northern Plains and Rocky Mountain Consortium conducted a survey of
business establishments to identify the incidence and prevalence of green jobs
within their respective states and on a consortium-wide geographical basis.
Critical to the scope and purpose of the survey was a sound definition of “green.”
Consortium consensus was to adopt a version of the definition of green as found
in the Workforce Information Council report, “Measurement and Analysis of
Employment in the Green Economy.” The Northern Plains and Rocky Mountain
Consortium definition of green is as follows:

A green job is one in which an employee produces a product or service
that improves energy efficiency, expands the use of renewable energy,
and/or supports environmental sustainability.

The job involves work in any of these green economic activity categories:

o Pollution, waste, and greenhouse gas management, prevention and
reduction

o Energy efficiency and conservation
o Environmental cleanup and remediation and waste cleanup mitigation
» Renewable energy and alternative fuels

o Education, regulation, compliance, training, and energy trading
« Sustainable agriculture and natural resource conservation

Using this definition, the consortium collected green job information by pri-
mary business activity and occupation, with the respondent having the option
to indicate how much time a worker spends performing green duties. Other
information collected included the minimum training requirements for a green
occupation, any special requirements to perform the job, the worker’s pay-range
and the projected employer demand for the occupation. The survey instrument
can be viewed in entirety in Appendix B.

In order to produce reliable green jobs estimates, a probability-based stratified
random sampling technique was used to draw the sample. Each state sampled
from the fourth quarter of 2009 Quarterly Census of Employment and Wages
Enhanced Quarterly Unemployment Insurance (QCEW EQUI) file. Samples
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were stratified by employer size and industry sector, with larger states using ad-
ditional size classes. Private households and establishments with fewer than 0.5
average quarterly employment were removed from the sampling frame. Busi-
nesses were surveyed at the establishment level. States sampled under confidence
intervals ranging between 90 and 95 percent, with expected green employment
levels near 5 percent, error ranges at approximately 1 percent and expected re-
sponse rates of 40 to 60 percent.

Using the above parameters, states generated the following sample sizes:

o Jowa: 19,099

e Montana: 8,118

o Nebraska: 11,917

e South Dakota: 9,480
o Utah: 12,641
Wyoming: 1,034

The total consortium sample size amounted to 62,299 establishments.

Data collection took place primarily during the second quarter of 2010, with a
few states finishing collection and conducting follow-up during the third quarter
of 2010. States initially mailed all units a survey form, with a follow-up mail-
ing sent to nonrespondents. Remaining nonrespondents were solicited over the
telephone. Businesses with questionable responses to survey questions received a
follow-up phone call for clarification purposes. State response rates varied from
39.4 percent to 49.2 percent, with every state meeting minimum response rate
requirements for the production of statistically-valid green jobs estimates.

Table A1: Survey Response Rates by State

wy SD MT ut NE IA  ||Consortium
Total Mailed 1,034 | 9480 | 8118 | 12,651 | 11,917 | 19,099 62,299
Non-Deliverable 51 605 425 na 572 401
Non-Response 528 | 4,783 | 1,767 6,765 5,146 na
Refusals 2 6| 1167 na 169 na
Returned
Incomplete or Out-of Business 46 207 762 455 222 516 2,208
Complete/ Eligible 407 | 3,879 | 3997 | 5385| 5808| 6,868 26,344
Eligible Surveys/Total Mailed | 39.4% | 40.9% | 49.2% | 42.6% | 48.7% | 36.0% 42.3%

Source: Green Jobs Baseline Survey, Northern Plains and Rocky Mountain Consortium
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Survey responses were verified using the QCEW EQUI file from the second
quarter of 2010 as a part of the data cleaning process. Occupations were
coded using the 2010 SOC codes based on the job description provided by
the employer, the NAICS code of the employer, and the education, training,
and certifications required to perform the position. Jobs that had insufficient
information to be coded into an occupation were placed into an Unknown
category, or into the appropriate “all other” category (such as Business Op-
erations Specialists, All Other or Production Workers, All Other) if partial
information was provided. Occupational employment totals were compared
to cross-consortium occupational employment totals from the 2009 OES
data to verify the coding of the green employment and ensure survey esti-
mates of green jobs did not exceed total occupational employment.

Estimates were calculated using a post stratification methodology, which
minimized variance using employment from the second quarter of 2010.
Estimates were suppressed for both confidentiality and statistical signifi-
cance. Confidentiality suppression occurred if there were fewer than three
responses in a category or if a single respondent accounted for more than
80 percent of a cell’s green jobs. These suppression rules are similar to those
used for other survey-based labor statistics. Estimates were also suppressed
if the estimate was not significant at the 95 percent confidence level (or if the
cell’s confidence interval spanned zero).

The consortia-wide green jobs estimate as a percent of total employment
was 3.5 percent, with a 0.3 percent relative standard error. Each state’s green
job estimates were as follows:

Table A2: Percentage of Green Jobs by State

% of State’s Jobs _
that are Green Lower Bound Upper Bound

lowa 4.6% 3.4% 5.8%
Montana 4.5% 41% 4.9%
Nebraska 2.7% NA NA

South Dakota 3.6% 3.0% 4.2%
Utah 1.7% 1.4% 2.0%
Wyoming 5.2% 3.1% 7.3%

Source: Green Jobs Baseline Survey, Northern Plains and Rocky Mountain Consortium
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Several other states preceded the Northern Plains and Rocky Mountain Con-
sortium with regard to the administration of green jobs surveys. In general, the
consortium found similar levels of green jobs as found in other states, with simi-
lar occupations and industries reported as having the highest number of green
jobs. The consortium differed from other surveys by adopting a different defini-
tion of green jobs. The consortium also differed from other surveys by including
all industries in the survey and by including both private and public employers
in the survey. Other research excluded industries that were viewed as having
a negative environmental impact, such as coal production or mining. Further,
other surveys excluded the public sector from the survey. Below is a compara-
tive description of the methods and major findings of select states.

Oregon

Green Jobs Definition:

Jobs where the following green actitivies were essential to the job in 2008:

o Producing energy efficiency

o Producing renewable energy

« Preventing, reducing, or mitigating environmental degradation
o Cleaning up and restoring the natural environment

o Providing education, consulting, policy promotion, accreditation,
trading, and offsets or similar services supporting categories 1-4

Reference Period: 2008

Sampling

10,436 Oregon firms were randomly sampled on a statewide level, across 15
broad industry groups and with proportion to the size of the firm. Some units
that were thought to have green employment were sampled with certainty.

Collection

Oregon’s green jobs survey was a mail-based survey. Two mail-outs were sent to
sampled firms, with telephone followup in industries with low response rates.
Oregon achieved a 45 percent green jobs survey response rate.

Estimates

It was estimated that 3.0 percent of total Oregon employment was green.
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Washington State

Green Jobs Definition:

Jobs where the employee’s primary function in the past three months has direct-
ly supported environmental protection and clean energy in one of the following
four green categories:

« Renewable energy
o Energy efficiency
» Mitigation and cleanup of pollution

o Preventing or reducing pollution

Reference Period: 2009

Sampling

19,241 firms were sampled across 14 strata at the two-digit NAICS level, with
some industries being identified at the 6-digit level as having high concentra-
tions of green employment via a pre-survey mail-out.

Collection

Washington’s green jobs survey was a mail-based survey. In addition to the mail
survey, Washington performed a nonresponse analysis. Washington achieved a
70 percent green jobs survey response rate.

Estimates

It was estimated that 3.3 percent of total Washington employment was green.
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Kansas

Green Jobs Definition:

Primary green jobs were defined as jobs which produce a green product or ser-
vice in one of five core green-related areas including:

o Producing renewable energy

« Increasing energy efficiency

o Agriculture and natural resource conservation

o Pollution prevention and environmental cleanup

o Clean transportation and fuels

Included in Kansas’s definition was the distinction between primary green jobs
and support green jobs, where support green jobs were those jobs that assisted
in the performance of a primary green job.

Reference Period: Fourth quarter of 2008

Sampling

Approximately 6,000 Kansas establishments were sampled across five geograph-
ic areas and 38 industries at the 3-digit level.

Collection

Kansas’s green jobs survey was a mail-based survey. Two mailings were sent to
sampled establishments and follow-up phone calls were made to nonrespon-
dents. Kansas achieved a 55 percent green jobs survey response rate.

Estimates

It was estimated that 1.5 percent of total Kansas employment was primarily
green and 1.9 percent of total employment were in supporting green roles.
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Chester J. Culver, Governor

Patty Judge, Lt. Governor

The Northem Plains & Rocky Mountain

1 1 C rtium: hing th
Elisabeth Buck, Director o it vt St ko Ui 8.0y
«NAME1» Username: «Username»
«PHYSICALADDRESS3» Password: «Password»

«CITY3», «ST3» «ZIP3»

lowa Business Partner:

The purpose of this survey is to help identify and track trends in green jobs and the results will
help in program and training development for employees, as well as, assist policymakers to
recognize future needs in the labor market.

Please take a moment to complete the survey, even if you do not have any green jobs, to
avoid future follow-up correspondence. The survey may be completed by filling out the paper
form and returning it in the envelope provided, or by taking the survey on-line by entering the
following link into your browser’s address bar:

www.researchingthegreeneconomy.com

Once at the website, select the green “Employer’s Survey” button located in the lower center of
the page. From there, you will be prompted for a username and password, which is located
in the upper right hand corner of this letter, as well as in the green box on Page 1 of the
paper survey. If necessary, you may use this login as many times as you like to update the
survey prior to submitting it, instead of taking the entire survey at one time.

To assist you in determining jobs that are green, the survey outlines examples of activities that
are green-related. When completing the survey, include only those jobs where production of
green-related products or services is a function.

The survey should take no longer than 10-15 minutes to complete, The results are confidential
and will be reported in aggregate. Please complete this survey by July 16th, 2010.

The information you will need to complete the survey includes: job titles; major job duties;
training and education requirements; percentage of time devoted to green-related activities;
and wage information.

If you have any questions, or need assistance to complete this survey, please feel free
to contact Rob Parker, Labor Market Research Economist, at (515) 281-7524 or
Robert.Parker@iwd.iowa.gov.

Thank you for your participation.

1000 E Grand Avenue ¢ Des Moines, IA 50319 « 515-281-5387 e« 800-562-4692  www.iowaworkforce.org
Equal Opportunity Employer/Program
Auxiliary aids and services upon request to individuals with disabilities.



The Northern Plaines & Rocky Mountain
Consortium: researching the green economy

lowa, Montana, Nebraska, South Dakota, Utah, & Wyoming

State Logo

«NAME1»
«PHYSICALADDRESS3»
«CITY3», «ST3» «ZIP3»

We are conducting a survey about jobs in our economy where green activities result in environmental benefits.
Your response to the survey is important even if you do not consider your business activities to be green. Please
complete all items to the best of your knowledge, either on-line (www.researchingthegreeneconomy.com) or
by completing the paper survey form and returning in the envelope provided. Please respond by July 16, 2010.

This survey is also available for you If your business is not currently in operation, please
to complete online at: indicate which situation best applies and return the survey
form in the envelope provided. Thank you for your time.

www.researchingthegreeneconomy.com
9 9 y O Temporarily out of business

Username: «Username» 0 Permanently out of business
Password: «Password» QO sold/Merged

If you have any questions about the survey, please contact:
Rob Parker, Labor Market Research Economist, at (515) 281-7524 or Robert.Parker@iwd.iowa.gov.

Company Information

1. How many employees does your organization currently have at this location?
(do not include contractors or temporary employees)

2. Your company may be involved in more than one of the green economic categories listed below, but please check
the box that most closely corresponds to the primary green category within your business.

U Renewable Energy and Alternative Fuels
Manufacturing, construction, design, research, delivery, operation, storage or maintenance of wind, solar, biomass, hydro, alternative
transportation fuels, geothermal, methane and waste incineration as a fuel source.

U Energy Efficiency and Conservation
Manufacturing, construction, or installation of energy efficient products, energy efficiency services, weatherization, building retrofitting/efficiency,
energy efficient production processes, energy distribution improvements, and transportation technology.

O Pollution, Waste, and Greenhouse Gas (GHG) Management, Prevention, and Reduction
Activities related to controlling emissions and pollution. Includes controlling and reducing greenhouse gas emissions, waste water, and other
pollutants.

O Environmental Cleanup and Restoration and Waste Clean-up and Mitigation
Environmental restoration including the cleanup and disposal of pollution, waste, and hazardous materials; Superfund/Brownfield redevelopment;
and landfill restoration.

O Education, Regulation, Compliance, Public Awareness, and Training and Energy Trading
Activities that educate on energy efficiency, renewable energy, energy rating systems certifications, and more efficient energy consumption.
Enforcement of compliance requirements and regulations, and training on effective use of energy related products and processes.

L Sustainable Agriculture and Natural Resource Conservation
Products and services to conserve, maintain and improve natural resources and environment, including low carbon and organic agriculture, land
management, water management and conservation, wetlands restoration and environmental conservation.

L None of the Above This establishment does not participate in any of the above green categories.




4. What obstacles or limitations have prevented your organization from having green jobs?
(Please select all that apply.)

U Cost of implementation

U Shortage of workers with the knowledge or skills

U Shortage of available training programs

U Limited green job opportunities in our type of business
U None

Benefit Information

5. Which of the following benefits does your organization offer to a majority of its employees?
(Please select all of the benefits that you offer.)

U child Care U Paid Sick Leave
U Dental Insurance U Paid Vacation Leave
U Disability Insurance U Paid Time Off (PTO)
U Life Insurance Q Retirement Plan with Employer Contribution
U Medical Insurance U vision Insurance

L O Paid Holiday Leave O Do Not Offer Benefits

.

Advertising Information

6. Which of the following media does your organization use to advertise vacant positions?
(Please select all that apply.)

U Local lowa Workforce Development Centers [ Private Employment Agencies

U Newspapers U University/College Career Centers
U Internet U Job Fairs
U Radio U Trade Publications

U Television

7. If you use internet sites to advertise job openings, please list which sites your organization uses.
Site 1:
Site 2:

Applicant Information

8. Please rank the following from Strongly Disagree (1) to Strongly Agree (5).

(

Strongly Strongly

Are you having a problem filling job openings due to: Disagree Agree

1 5

Applicants do not possess the basic skill (reading, writing, mathematics) requirements for vacant positions.

000
00| 0K
00| 0kg
o000

a
Applicants do not possess the "hard" or occupational skill requirements for vacant positions. Q
a

Applicants do not possess the "soft" or interpersonal skill requirements for vacant positions.
————

Once completed, return this survey form in the envelope provided.

. Date C leted
Contact Information: ate ZompIete / /
Name: If your organization would like a copy of
; the findings, how would you like them
Phone Number: i —
Email: U Email
O Postal Mail

Thank you for taking the time to provide us with this valuable information.

Page 4 Password: «Password»



This portion of the survey is intended to capture information on employees directly performing green-related activities as a part of
their job duties. Even if you answered “None of the Above” on question 2, you may have employees performing green-related
activities. Do not include:

« consultants, contractors or temporary agency employees not on your payroll;

« employees not directly involved in green activities, such as administrative support employees; or

« employees who perform green activities that do not directly contribute to your business’s product or service, like those that
carpool or recycle.

3. Based on these instructions, how many employees at this location perform green-related activities?

Please fill out the matrix below by job title for your green employees. If you have no green employees, continue to the next page.

- Number of workers hav
Total Minimum reen job responsibilitie
Job Title & Brief Description o Education/Training Special Requirements = y P .
Employees . (based on percent of tim
Requirement .
dedicated to green worl
Use the following codes:
1 = No Requirements . . .
; Please list any required licenses,
Only list current jobs which produce a product or service Number of | 2 = HS Diploma/GED - U
that can be considered green / 3 = Post HS, No Degree certificates or other training above
: employees | 4 = e
poy 4 = Apprenticeship/ and beyond the normal requirements
(please do not use acronyms) that have On-The-Job Training ) . ! Between | Between
o 5 = Trade Certified of this occupation which are o o o o 10
thisjob |6 = Vocational D L 1%-49% |50%-99%
o ) ) ) ocational Degree necessary due to the green activities
List job title and briefly describe duties related duty. 7 = Associate Degree Fthi ”
- s position.
to green related activities. 8 = Bachelors Degree ojthis positio
9 = Graduate/Professional (please do not use acronyms)
Degree
Example: Wind Turbine Technician - Installs & repairs wind turbines 5 Renewable energy technician certification
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.

t A vacancy exists if it meets the following criteria: a specific position exists; work could start within 30 days; and you are actively seeking workers to fil
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Recently

. . . R Projected Job
s, Indicate the number of workers having green job responsibilities in each wage category. Created or Current ) .
. . . 1| Creation or
e (please do not include the value of benefits) Modified | Vacancies eae
S.
) Jobs?
Howmany jobs
Howmany of
Hourly| Under | $925- | $1150- | $14.50- | $1825- | $22.75- | $28.75- | $36.00- | $45.25- | $57.00- | $7150- | $90.00 thesejot))ls L Cﬂ:ﬁggﬁig’s
Wage | $925 | $1149 | $1449 [ $1B24 | $2274 | $28.74 | $3599 | $4524 | $56.99 | $7149 [ $89.99 |andover | oo ooy VT positionwithin
as green vacancies | the next 2 years?
0% positionsor | does your
modifiedto | organization
Annual| Under [$19,240- |$23920-|$30,160 - |$37,960 - [$47,320 - |$59,800 - | $74,880 - | $94,20 - | $ 118,560 - [$ 148,720 - | $187,200 | Include green | haveinthis
Salary | $19.240 | $23919 | $30,159 | $37,959 | $47.319 | $59,799 | $74,879 | $94,119 | $1B,559 | $148,719 | $187,199 [ and over taskssince | greenjob? £ "
January 20097 [ 2
o -

| this position.

Password: «Password»
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PO Box 1728, Helena MT 59624

May 15, 2010

Dear Montana Employer,

As an employer, you know the importance of having accurate information about the labor market and emerging
labor needs. To help us gather such information, your business has been randomly selected to provide
information on green jobs within our economy. For the purposes of this research, a green job is defined as one
in which an employee produces a product or service that improves energy efficiency, expands the use of
renewable energy and/or supports environmental sustainability. The results of this survey will help workforce
developers and employers assess how evolving business practices are impacting workforce needs in our state.
This survey only applies to your Montana employees.

The information you provide will be kept confidential. It will be combined with data collected from other
employers, then analyzed to determine such information as wages of occupations involving green activities, in-
demand green occupations by industry, educational requirements that help identify opportunities for worker
development and training, and information on the types and prevalence of benefits offered by all Montana
employers.

For your convenience, you have three options for participating in this survey:

e Complete it online at www.researchingthegreeneconomy.com . In order to access this survey, you will
need to use the login and password printed on the survey form. If you have misplaced your survey form
call the toll free number below for your login and password information.

e Complete the enclosed form and return it in the postage-paid envelope provided.

e Call our office toll-free at 1-800-541-3904 and provide your responses to us over the phone.

Regardless of which option you choose, the survey should take no longer than 10-15 minutes to complete.
Please respond no later than July 16, 2010.

If you have any questions about the survey, please call us at 1-800-541-3904.

Thank you for your time and cooperation.

Sincerely,

Todd Younkin, Bureau Chief

Research & Analysis Bureau Northern Plains Rocky Mountain Consortium
Montana Department of Labor and Industry Montana, South Dakota, lowa, Nebraska, Utah, Wyoming



4. Does your business engage in any of the following practices that reduce your business’s impact on the
environment? Please indicate the primary motivations behind implementing each business practice.

Rationale (Select all that apply)

Employees Improve prod-

uct branding Tax incentives

or regulatory

Reduce
business

| currently
engage in this

requested

Other (please

. change in or business’s ; describe)
practice : costs . requirement
practices public image

Recycling ] ves [l 4 d 4
Improve building insulation O Yes [l 4 d 4
Install energy efficient lights or water

fixtures in business’s buildings O ves a U a u
Encourage workers to reduce energy

use (such as turning off printers O Yes | | | |

when not in use and other measures)

Utilize solar, wind, or other sources

of renewable energy to partially or ] Yes a [l d d
fully power business activities
Other: O Yes 4 4 d d

Benefit Information

5. Which of the following benefits does your organization offer to a majority of its employees?
(Please select all of the benefits that you offer)

O Medical Insurance [ Disability Insurance O Retirement Plan with Employer Contribution
(] Dental Insurance [ Paid Vacation Leave [ Child Care Benefits
] Vision Insurance [ Paid Sick Leave
(] Life Insurance (O Paid Holiday Leave
5b. Do you offer these benefits to: ] All Employees (O Full-Time Permanent Employees Only

Please select all that appl
( PPY) [ Executives Only ] Only after a Probationary Period

6. How much did your organization spend on each of the following components of compensation in 20097
- Wages and Salaries

- Insurance (Employer contributions for medical, dental, and vision)

- Retirement Plans (Employer contributions only)
N J

Once completed, return this survey form in the envelope provided.

Date Completed / /

Contact Information:

If your organization would like a copy of

Name: the findings, how would you like them
Phone Number: delivered?
Email
Email: 0
] Postal Mail

Thank you for taking the time to provide us with this valuable information.

Page 4 Password: <<Password>>



g reenjobsR

The Northern Plains & Rocky Mountain
Consortium: researching the green economy

lowa, Montana, Nebraska, South Dakota, Utah, & Wyoming

Montana Department
of Labor and Industry

<<pamel>> <<name2>>
<<linel>>, <<line2>>

<<city>>, MT <<zip>>

<<note>>

We are conducting a survey about jobs in our economy where green activities result in environmental benefits. Your
response to the survey is important even if you do not consider your business activities to be green. Please complete
all items to the best of your knowledge, either on-line (www.researchingthegreeneconomy.com/montana) or by
completing the paper survey form and returning it in the envelope provided. Please respond by July 16th, 2010.

This survey is also available for you If your business is not currently in operation, please
to complete online at: indicate which situation best applies and return the survey

. form in the envelope provided. Thank you for your time.
www.researchingthegreeneconomy.com/montana

U Temporarily out of business
Username: <<Username>> O Permanently out of business

Password: <<Password>> O Sold/Merged

If you have any questions about the survey, please contact:
Research and Analysis Bureau at (406) 444-2430 or toll free at (800) 541-3904.

Company Information

1. How many employees does your organization currently have at this location?
(do not include contractors or temporary employees)

2. Your company may be involved in more than one of the green economic categories listed below, but please check
the box that most closely corresponds to the primary green category within your business.

[ Renewable Energy and Alternative Fuels
Manufacturing, construction, design, research, delivery, operation, storage or maintenance of wind, solar, biomass, hydro, alternative
transportation fuels, geothermal, methane and waste incineration as a fuel source.

Energy Efficiency and Conservation
Manufacturing, construction, or installation of energy efficient products, energy efficiency services, weatherization, building retrofitting/efficiency,
energy efficient production processes, energy distribution improvements, and transportation technology.

Pollution, Waste, and Greenhouse Gas (GHG) Management, Prevention, and Reduction
Activities related to controlling emissions and pollution. Includes controlling and reducing greenhouse gas emissions, waste water, and other
pollutants.

Environmental Cleanup and Restoration and Waste Clean-up and Mitigation
Environmental restoration including the cleanup and disposal of pollution, waste and hazardous materials; Superfund/Brownfield redevelopment;
and landfill restoration.

Education, Regulation, Compliance, Public Awareness, and Training and Energy Trading
Activities that educate on energy efficiency, renewable energy, energy rating systems certifications, and more efficient energy consumption.
Enforcement of compliance requirements and regulations, and training on effective use of energy-related products and services.

Sustainable Agriculture and Natural Resource Conservation
Products and services to conserve , maintain, and improve natural resources and environment, including low carbon and organic agriculture, land
management, water management and conservation, wetlands restoration and environmental conservation.

o o 0O o o o

None of the Above This establishment does not participate in any of the above green categories. J




This portion of the survey is intended to capture information on employees directly performing green-related activities as a part of
Even if you answered “None of the Above” on question 2, you may have employees performing green-related activities. Do not incl

@ consultants, contractors or temporary agency employees not on your payroll;

® employees not directly involved in green activities, such as administrative support employees; or

® employees who perform green activities which do not directly contribute to your business’s product or service, like those that c
3. Based on these instructions, how many employees at this location perform green-related activities?

Please fill out the matrix below by job title for your green employees. If you have no green employees, continue to the next page.

Number of workers having
green job responsibilities.
(based on percent of time
dedicated to green work)

Total Minimum Education/

e ulile < Eiter DEsErz o Employees| Training Requirement

Special Requirements

Use the following codes:

1 = No Requirements

: : : : 2 = HS Diploma/GED Please list any required
S Curriﬂyfgjﬂ“ﬁgi@gggg&%aP;ggua orservice Number of | 3 = PostHS, No Degree | |icenses, certificates or other
green. employees | 4 = Apprenticeship/ training above and beyond
On-The-Job Trainin i Between | Between 9
that have v ) the normal requirements of 1% - 49% |509% - 99% 100%
List job title and briefly describe duties related TS [l 2z Trade_Certmed RIS @ITIBEIOR BIED £l ’ ’ ’ ’
] Y duty. 6 = Vocational Degree necessary due to the green

to green related activities. 7 = Associate Degree

8 = Bachelors Degree
9 = Graduate/
Professional Degree

activities of this position.

Renewable energy technician
certification

Example: Wind Turbine Technician - Installs & repairs wind turbines

10.

11.

12.

13.

14.

15.

* A vacancy exists if it meets the following criteria: a specific position exists; work could start within 30 days; and you are actively seeking workers to fill this positic
2 - <<Password>>



their job duties.
ude:

arpool or recycle.

Recently
Indicate the number of workers having green job responsibilities in each wage category. Created or Projected Job
(please do not include the value of benefits) Modified Vacancies! | Creation or Loss
Jobs?
How many jobs
Hourly | Under | $9.25- | $11.50- | $14.50- | $18.25- | $22.75- | $28.75- | $36.00- | $45.25- | $57.00- | $71.50- | $90.00 OfH%V;sngﬁ}ggs ow man Cdrga{‘é‘/‘kfs"é’f’;tt;f;
J w y
Wage | $9,25 | $11.49 $14.49 $18.24 $22.74 $28.74 $35.99 $45.24 $56.99 $71.49 $89.99 | and over were created position within the
as green vacancies next 2 years?
positions or does youe
modified to | organization
include green | have in this o
Annual [ Under |$19,240 - | $23,920 - | $30,160 - | $37,960 - | $47,320 - | $59,800 - | $74,880 - | $94,120 - | $118,560 - $148,720 - | $187,200 | tasks since | green job? © @
Salary | $19,240 | $23,919 | $30,159 | $37,959 | $47,319 | $59,799 | $74,879 | $94,119 | $118,559 | $148,719 | $187,199 | and over January 20097 8 S

3 - <<Password>>



greenjobs

The Northern Plains & Rocky Mountain
Consortium: researching the green economy

lowa, Montana, Nebraska, South Dakota, Utah, & Wyoming

Judith Gap wind farm photo courtesy of John Ansotegui, Montana Film Office

Contact:

Research and Analysis Bureau

Montana Department of Labor and Industry
P. 0. Box 1728 | Helena, MT 59624-1728
Phone: 406-444-2430 or 1-800-541-3904

a Department of Labor and maustry | FaX: 406-444-2638




NViontana Employer
Survey

You have been selected to participate in the
Montana Employer Survey, brought to you by the
Rocky Mountain and Great Plains Consortium. The
consortium is formed by Montana and five partner
states thatare conducting research on how renewable,
or “green,” energy is evolving with the workforce.
We are also interested in what types of benefits are
provided to Montana'’s workers.

All information you provide in the survey is kept
strictly confidential. Any data released will be
combined with data collected from other employers
and published in aggregate form.

Camelina photo courtesy of Kent McVay, Montana State University

Take the survey online at:
www.researchinqgtheqgreeneconomy.com

Department of Labor and Industry

a Department of Labor and Industry
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Pollution, Waste, and Greenhouse Gas (GHS)
Management, Prevention and Reduction

Activities and research related to controlling commercial,

transportation, and industrial emissions and pollution; water

treatment, recycling operations, waste product management

and treatment; includes controlling and reducing emissions

of carbon dioxide, other greenhouse gases, waste

water and other pollutants.

Examples include:

« Carbon emissions monitoring,
biomass or biodiversity
preservation

« Recydling center operations
« Mass transit administration

- Wastewater treatment plants

Examples
DO NOT include:

« Workers who
telecommute or
carpool

« Workplaces using recycled paper

« Cleaning services using “eco-friendly”
chemicals

Energy Efficiency & Conservation

Manufacturing, construction, installation,

production of energy efficient products

(such as Energy Star rated appliances, more

efficient lighting), energy efficiency services,

weatherization, building retrofitting/efficiency,

energy efficient production processes,

energy distribution improvements (smart

grid), transportation technology, and battery

development and storage improvement.

Examples include:

« Manufacturing/installation of
geothermal components

« Insulation, energy efficient
windows and doors

« LEED certified design and
construction

Examples DO NOT include:

« Workers at firms that have
become “greener” by replacing
light bulbs, reducing office
thermostat temperatures,
purchasing fuel efficient fleet
vehicles, carpooling

What we me

For the purposes of the survey, a green job
a product or service that improves energy e
energy, and/or supports environmental sus

In this brochure, you will find detailed defin
activities, as they are listed in the first sectic
whether certain jobs within your organizati
examples of specific work activities that do
category.

If you review these examples and still have
please call us at 406-444-2430 or 1-800-541

Environmental Cleanup and Remed

Environmental Examples include:

« Operations which recycle
plastic, metal and other
salvage, and Freon and
ethylene glycol

remediation including
the cleanup and disposal
of pollution, waste and

hazardous materials;
« Hazardous waste handlir

Superfund/Brownfield
and disposal

redevelopment; and

landfill restoration. + Wetlands restoration

Renewable Energy

Manufacturing, production, constri
storage and maintenance of wind, !

fuels, geothermal, methane and we

Examples incdude:

« Manufacturing/ins
methane gas captu
cells or electrolyzes

« Hydro-electric gene
renewable energy |

« Geothermal drillin

« Production of bio-f



an by green — 2

is one in which an employee produces

fficiency, expands the use of renewable Education, Regulation, Compliance,
tainability. and Training & Energy Trading

itions of each category of green economic
n of the survey. To help you determine

on are “green,” we have also provided

or do not qualify as “green” for each

Activities to educate the public, business and government on
energy efficiency, renewable energy, energy rating systems
certifications, and more efficient energy consumption. Also
informing appropriate parties and enforcing compliance
requirements and regulations, promoting state energy standards
questions about where your business fits, and plans, and training on effective use of energy related

-3904 for assistance. products and processes. In theory, energy trading could include
buying and selling of power or fuels related to energy efficiency
and renewable energy as well as cap and trade activity to control

pollution.
iation & Waste Clean-up Mitigation Examles indude: Examples DO NOT include:
Examples DO NOT - Policy analysis, energy auditing, | * Educational
include: environmental science research adnfmflnlstratlve
! I sta
. Volunteers « Carbon credit brokering, certifying )
environmental practices + Secretarial
« Workers that , , services at law
“adopt-a-street” « Environmental testing firms
1
g « Garbage disposal
rvi . s 2
service Sustainable Agriculture & Natural Resource Conservation
Products and services to conserve, maintain and improve natural
. resources and environment, including low carbon agriculture, land
& Alternative Fuels

management, water management and conservation, wetlands

. . . . restoration and mitigation, and environmental and wildlife
iction, design, research, delivery, operation,

. . . conservation. Includes bioscience related activities and research.
solar, biomass, hydro, alternative transportation

ste incineration as a fuel source. Examples indude: Examples DO NOT include:
Examples DO NOT « Sustainable organic farming, + Workers who garden or buy
Include: including practices that lessen organic products

allation of wind turbines, the admissions of carbon and/or

res, solar photovoltaic (PV) + Electrical power increase removal of carbon from - Landscapers
| distribution the atmosphere when compared to

rator repair, design of - Producing high standard farming practices

lants voltage electric - Conservation activities which

! lines reduce soil erosion, enhance water

supplies and water quality

nels, biomass or cellulose
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Nebraska Green Jobs Survey

\\/g

NEBRASKA greenjObSR
DEPARTMENT OF LABOR L

The Nebraska Department of Labor is gathering information about jobs in our economy where green activities are a
part of employees’ work and where employees use specific job-related skills that result in environmental benefits. Your
response to the survey is important even if you do not consider your business activities to be green. Please complete

all items to the best of your knowledge and by June 30, 2010.

Survey Completion Options:
If your business is not currently in

e Save time and complete the survey online at <<website address>>. .
operation or has been sold/merged,

Token: <<SurveylD>>

. D please indicate here and return the
0 A ETD) OF T SUTE T (EUD) ATIL. survey using the included envelope.
e Call us toll free at (800) 876-1377. Thank you for your time.

e Return the completed survey in the provided postage-paid envelope.

Section la - Company Information

1. How many employees does your organization currently have at this location?

2. Your company may be involved in more than one of the green activity categories listed below, but please check the
box that most closely corresponds to the majority of green activity within your business.
**Please refer to the enclosed flyer for categories’ definitions and examples. **

Renewable Energy and Alternative Fuels

Manufacturing, construction, design, research, delivery, operation, storage or maintenance of wind, solar, biomass, hydro, alternative
transportation fuels, geothermal, methane and waste incineration as a fuel source.

() Energy Efficiency and Conservation

Manufacturing, construction, or installation of energy efficient products, energy efficiency services, weatherization, building
retrofitting/efficiency, energy efficient production processes, energy distribution improvements, and transportation technology.

[:) Pollution, Waste, and Greenhouse Gas (GHG) Management, Prevention, and Reduction

Activities related to controlling emissions and pollution. Includes controlling and reducing greenhouse gas emissions, waste water and
other pollutants.

() Environmental Cleanup and Restoration and Waste Clean-up and Mitigation

Environmental restoration including the cleanup and disposal of pollution, waste, and hazardous materials; Superfund/Brownfield
redevelopment;and landfill restoration.

[:) Education, Regulation, Compliance, Public Awareness, and Training and Energy Trading
Activities that educate on energy efficiency, renewable energy, energy rating systems certifications, and more efficient energy consumption.
Enforcement of compliance requirements and regulations, and training on effective use of energy related products and processes.

() Sustainable Agriculture and Natural Resource Conservation
Products and services to conserve, maintain and improve natural resources and environment, including low carbon and organic
agriculture, land management, water management and conservation, wetlands restoration and environmental conservation.

\ D None This establishment does not participate in any of the above green categories )

Section 1b - Green Employee Activities

Even if your primary business may not participate in green activities, you may still have employees performing green-
related activities. These do not include: consultants, contractors or temporary agency employees not on your
payroll; employees not directly involved in green activities, such as administrative support employees; and employees
who perform green practices which do not directly contribute to your business’s product or service, like those that
carpool or recycle.

3. Based on the criteria described above, how many of your employees currently produce a product or service that

can be considered green related? (please specify “zero” if none)
If your answer to #3 is more than zero, please continue to Section 2 (page 2). .
k If your answer to #3 is zero, please continue to Section 4 (page 4). j

Page 1 Survey ID: <<SurveylD>>



Section 2 - Green Jobs

Please fill out the following chart by occupational category regarding only those green jobs you have indicated in question 3, at this location,

within your organization. If you have more than 10 green jobs, please photocopy and continue or use the online version.

Number of workers having

Miniumum . T
X " Number of . L. . . green job responsibilities. |  Starting
Job Title & Brief Description Education/Training Special Requirements .
Employees i (Based on percent of time Wage
Requirement i
dedicated to green work)
Use the following codes:
Enter the ; = ::‘S’ g-eq|u"en/1;2§ - - - Hourl
= iploma ease list any require
. . . number of _ i L Y q' . Enter the ourly
Only list current jobs which produce a employees 3 =Post HSI_N° D_eg"ee special licenses, certificates annual or Wage
product or service that can be considered . . 4=Appre"t'°e$h'p./, or other training above and
reen with this On-The-Job Training bevond the normal hourly
g . job title that| 5 =Trade Certified V_ : Between | Between 100% e | —
- 6 = Vocational Degree requirements of this 1-49% | 50-99% .
L . ) . participate . . starting wage
List job title and briefly describe duties i e 7 = Associate Degree occupation which are for this
related to green related activities. activities 8 =Bachelor's Degree necessary due to the green osition Annua
" | 9=Graduate/Professional |  ctivities of this position. = © | salary

Example: Wind Turbine Technician - Installs & Repairs wind turbines

Degree

Renewable energy technician certification

$32,000

10.

1 A vacancy exists if it meets the following criteria: a specific position exists; work could start within 30 days; and you are actively se

Page 2

Survey ID: <<Survey|D>>



A green job is one in which an employee produces a product or service that improves energy efficiency, expands

the use of renewable energy, or supports environmental sustainability.

~\
. . . e . Jobs Recentl Projected
Indicate the number of workers having green job responsibilities in each wage category. Created g Current Creajt'ion or
. . reated or
(Please do notinclude the value of benefits) . Vacancies? .. .
Modified Elimination
How many
How many of positions in this
Under | $9.25- | $11.50- | $14.50- | $18.25- | $22.75- | $28.75- | $36.00- | $45.25- | $57.00- | $71.50- | $90.00 | these jobs e ETY green job does
$9.25 $11.49 $14.49 $18.24 $22.74 $28.74 $35.99 $45.24 $56.99 $71.49 $89.99 | and over | were created " your organization
curren
as green . expect to create
L vacancies o
positions or or eliminate
. does your o
modified to . within the
. organization
include have in this next 2 years?
| Under $19,240-|$23,920 -] $30,160- [ $37,960 - | $47,320 - | $59,800 - [ $74,880 - | $94,120 - |$118,560 {$148,720 {1 $187,200| green tasks e (el )
$19,240 | $23,919 | $30,159 | $37,959 | $47,319 | $59,799 | $74,879 | $94,119 [$118,559|$148,719|$187,199 | and over |since January g Job: o §
- —
2009? 5 E
S i

J
Please continue with Section 3 on the next page. ==l

Page 3 Survey ID: <<SurveylD>>

eking workers to fill this position.
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Education, Regulation, Compliance, and Training & Energy Trading

Activities to educate the public, business and Examples include:
government on energy efficiency, renewable Policy analysis, energy auditing, environmental
energy, energy rating systems certifications, science research

and more efficient energy consumption. Also
informing appropriate parties and enforcing
compliance requirements and regulations,

Carbon credit brokering, certifying
environmental practices

promoting state energy standards and plans, Environmental testing

and training on effective use of energy related

products and processes. In theory, energy Examples DO NOT include:

trading could include buying and selling of % Educational administrative staff

power or fuels related to energy efficiency and
renewable energy as well as cap and trade
activity to control pollution.

X Secretarial services at law firms

Sustainable Agriculture & Natural Resource Conservation

Examples include:
Sustainable organic farming, including practices that
lessen the admissions of carbon and/or increase
removal of carbon from the atmosphere when
compared to standard farming practices

Products and services to conserve,
maintain and improve natural
resources and environment, including
low carbon agriculture, land
management, water
management and conservation,
wetlands restoration and
mitigation, and environmental
and wildlife conservation.
Includes bioscience related
activities and research. % Landscapers

Conservation activities which reduce soil erosion,
enhance water supplies and water quality

Examples DO NOT include:
% Workers who garden or buy organic products

Renewable Energy & Alternative Fuels

Examples include:
Manufacturing, production, Manufacturing/installation of wind turbines, methane gas captures,
construction, design, solar photovoltaic (PV) cells or electrolyzes
research, delivery,
operation, storage and
maintenance of wind, solar, Geothermal drilling
biomass, hydro, alternative
transportation fuels,
geothermal, methane and
waste incineration as a fuel
source.

Hydro-electric generator repair, design of renewable energy plants

Production of bio-fuels, biomass or cellulose

Examples DO NOT Include:
X Electrical power distribution

X Producing high voltage electric lines



Pollution, Waste, and Greenhouse Gas (GHG)
Management, Prevention and Reduction

Activities and research related Examples include:

to controlling commercial, Carbon emissions monitoring, biomass or biodiversity preservation
transportation, and industrial
emissions and pollution;

Recycling center operations

water treatment, recycling Mass transit administration
operations, waste product Wastewater treatment plants
management and treatment;

includes controlling and Examples DO NOT include:

reducing emissions of carbon % Workers who telecommute or carpool

dioxide, other greenhouse
gases, waste water and other
pollutants. X Workplaces using recycled paper

¥ Cleaning services using “eco-friendly” chemicals

Energy Efficiency & Conservation

Examples include:
Manufacturing/installation of geothermal

Manufacturing, construction, installation,
production of energy efficient products

components
(such as Energy Star rated
appliances, more efficient lighting), Insulation, energy efficient windows and doors
energy efficiency services, LEED certified design and construction
weatherization, building
retrofitting/efficiency, energy efficient Examples DO NOT include:

production processes, energy #K Workers at firms that have become “greener” by
distribution improvements (smart grid), replacing light bulbs, reducing office thermostat
transportation technology, and battery temperatures, purchasing fuel efficient fleet
development and storage improvement. vehicles, carpooling

Environmental Cleanup and Remediation & Waste Clean-up Mitigation

Examples include:
Operations which recycle plastic, metal and other salvage,
and Freon and ethylene glycol

Environmental remediation

. . Hazardous waste handling and disposal
including the cleanup and

disposal of pollution, waste and Wetlands restoration
hazardous materials; Superfund/

Brownfield redevelopment; and Examples DO NOT include:
landfill restoration. X Volunteers

% Workers that “adopt-a-street”

# Garbage disposal service






<<Survey ID>>

Employee and Position Skills

Employee: <<EmployeeName>>

response for this job.

We are seeking information about how important the following skills are for the job in which the
worker was employed during the fourth quarter of 2009. When possible, we request that the
individual's direct supervisor complete this part of the survey. Please use a scale of 5 to 1 where 5
means Very Important and 1 means Very Unimportant. Circle or check the most appropriate

How would you rate
the employee's on-the
job adequacy level
for these
characteristics as a
new employee?

How would you rate the
level of importance for the
following characteristics
for this job?

Neither
Very Important ) Very Do not
Important Unimportant .
Important nor Unimportant Know

Unimportant

Adequate Inadequate

Service Orientation

(Involves actively looking for ways to help people)

5 4 3 2 1 )]

Critical Thinking

(Involves using logic and reasoning to identify the strengths and
weaknesses of alternative solutions or approaches to problems)

Reading Comprehension

Technology Design

5 4 3 2 1 Q
(Involves understanding written sentences and paragraphs in work-related
documents)

5 4 3 2 1 O
(Involves generating or adapting equipment and technology to serve user
needs)

5 4 3 2 1 Q

Operation and Control

5 4 3 2 1 o)

10. How would you rate your overall satisfaction with the

employee’s work skills?

(Example: computer skills, technical competencies,

employee’s work habits?

customer service skills, etc.)

() 5 - Very satisfied

() 4 - Somewhat satisfied
(O] 3 - Neither satisfied nor dissatisfied

() 5 - Very satisfied
() 4 - Somewhat satisfied

() 2 - Somewhat dissatisfied () 2 - Somewhat dissatisfied

() 1- Very dissatisfied

() Do not know / unfamiliar with employee’s work

() 1 - Very dissatisfied

11. How would you rate your overall satisfaction with the

(Example: appropriate dress, arrives on time, etc.)

(0] 3 - Neither satisfied nor dissatisfied

(1) Do not know / unfamiliar with employee’s work

Over |:>



<<Survey ID>>

12. What are the most important skills that the employee 13. What are the most important skills required for this
has? Please list up to five in order of importance. position? Please list up to five in order of importance.
(Example: welding certification, teamwork, computer (Example: welding certification, teamwork, computer
proficiency, BA in Finance) proficiency, BA in Finance)

1. 1.
2. 2
3. 3
4. 4
5. 5

14. Please note the education or training that this 15. Please note the educational requirements for this

employee has attained (check all that apply): position (check all that apply):

(J None () None required

(L) On-the job training (] On-the job training

() Licensure or certification (] Licensure or certification

() Work experience in related occupations (L) Work experience in related occupations
(] High school diploma or equivalent (] High school diploma or equivalent
(L) Post-secondary technical training (L) Post-secondary technical training
(J Associate’s degree () Associate’s degree

() Bachelor’s degree or greater (L) Bachelor’s degree or greater

(] Other (specify) () Other (specify)

() Do not know

16. How would you rate your overall satisfaction with the 17. How would you rate your overall satisfaction with the
available supply of labor for the position this worker skills of the available supply of labor for the position
holds? this worker holds?

(] 5 - Very satisfied (] 5 - Very satisfied

(] 4 - Somewhat satisfied () 4 - Somewhat satisfied

(] 3 - Neither satisfied nor dissatisfied () 3 - Neither satisfied nor dissatisfied
() 2 - Somewhat dissatisfied () 2 - Somewhat dissatisfied

(] 1 - Very dissatisfied () 1 - Very dissatisfied

(L) Do not know () Do not know

18. How would you rate the extent to which this position is involved in increasing energy efficiency, utilizing or developing
renewable energy resources, or preserving and/or restoring the environment?

(] All of the time

() Most of the time

() About half of the time
(L) Some of the time

() None of the time

() Do not know

Would you like to receive an e-mail

Name: copy of the survey’s findings?
Title:

Yes No
Phone Number (with area code): Q o
E-mail:

Thank you for taking the time to complete the survey.
Please return this form either by mail via the enclosed envelope or fax it to 402-471-9867.



Dear Employer,

You have been selected to take part in the Nebraska Department of Labor’s Green Jobs
Survey. This survey is designed to identify jobs in the Nebraska workforce associated with
green activities so that Nebraska employees can stay competitive in our changing economy.

A survey form will be mailed to you within the next few weeks from the Bureau of
Sociological Research at UNL. Please complete the survey and return it by June 30, 2010.
All information provided will be kept strictly confidential.

Feel free to contact the Nebraska Department of Labor, Office of Labor Market Information
at 1-800-867-1377 or 1-402-471-2600 with any questions or concerns about this survey.
You may contact us anytime before or after the survey is mailed to you.

Sincerely,
Catherine D. Lang
Commissioner of Labor

Labor Market Information
Nebraska Department of Labor
PO Box 94600

Lincoln, NE 68509-4600

ADDRESS SERVICE REQUESTED

)
'.‘é Please Recycle

<<Company>>
<<Address1>>
<<Address2>>
<<City>>, <<State>> <<Zip>>

<<SamplelD>>




Dear Employer,

Last week, the Bureau of Sociological Research sent you a survey inquiring about green jobs on our behalf. It is
designed to identify jobs in the Nebraska workforce associated with green activities so that Nebraska employees
can stay competitive in our changing economy.

Even if you do not consider your business to have green activities or green jobs, it is still very important that
you return the survey with the appropriate boxes checked, indicating that you are not green. Please complete the
survey and return it by June 30, 2010. Remember, all information obtained will be kept strictly confidential!

You can also complete the survey online. Go to https://bosrsurvey.unl.edu/survey4/index.php?sid=74735;
your token is [survey ID] .

Feel free to contact the Nebraska Department of Labor, Office of Labor Market Information at 1-800-876-1377 or
1-402-471-2600 with any questions or concerns about this survey.

Sincerely,

Catherine D. Lang
Commissioner of Labor

Labor Market Information
Nebraska Department of Labor
PO Box 94600

Lincoln, NE 68509-4600

ADDRESS SERVICE REQUESTED

<<Trade Name>>

<<Legal Name>>
<<Address1>>

<<Address2>>

<<City>>, <<State>> <<Zip>>

<<SamplelD>> '_‘:\ Please Recycle
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[If you indicated in question 3 that your organization currently has no “green” jobs, please answer questions 5\
and 6 below.

5. What obstacles or limitations have prevented your organization from having “green” jobs?
(Please select all that apply.)

Cost of implementation.

Lack of information.

Shortage of workers with the knowledge or skills.

Shortage of available training programs.

There are no “green” job opportunities in our type of business.
Other: (Please specify.)

oooo0doo

6. Does your organization plan on creating any “green” jobs in the future?
U Yes

kEINo J

7. Would you like to be added to the mailing list to receive the South Dakota e-Labor Bulletin, which provides
a monthly update of South Dakota labor economics statistics at no cost?

O Yes (Please make sure to provide your e-mail address in the Contact Information section below.)

Q No

You're almost donel!
Please complete the section below, then return this survey form in the envelope provided.

Contact Information Date Completed / /

If your organization would like a copy of the
Name: findings, how would you like it delivered?
Phone Number: 4 E-mall
E-mail Address: U Postal Mail

Thank you for taking the time to provide us with this valuable information.

Page 4



dsouih dakota
department of labor

The Northern Plains & Rocky Mountain Consortium
lowa, Montana, Nebraska, South Dakota, Utah & Wyoming
Researching the green economy

We are conducting an Employers Survey about jobs in our economy where green activities result in
environmental benefits. Your response to the survey is important even if you do not consider your business
activities to be green. Please complete all items to the best of your knowledge, using one of the options
below. Please respond by June 30, 2010. If you have any questions about the survey, please contact the
Labor Market Information Center at 800.592.1881. Thank you for your time.

Options for completing the Employers Survey : If your organization is not currently

o Complete online at www.researchingthegreeneconomy.com | In operation, please indicate which
Username: <<Username>> situation best applies and return the
Password: <<Password>> survey form in the envelope provided.

U Temporarily out of business
O Permanently out of business
U Sold/Merged

e Complete this paper survey and return in the envelope provided.
e Call us at 800.592.1881.

( Organization Information
1. How many employees does your organization currently have at this location?
(Please do not include contractors or temporary agency employees not on your payroll.)

2. Your organization may be involved in more than one of the green economic categories listed below, but

please check the box that most closely corresponds to the primary green activity within your organization.
(Please see the enclosed insert for further definitions and examples of the green economic categories.)

U Renewable Energy and Alternative Fuels
Manufacturing, construction, design, research, delivery, operation, storage or maintenance of wind, solar, biomass, hydro,
alternative transportation fuels, geothermal, methane and waste incineration as a fuel source.

U Energy Efficiency and Conservation
Manufacturing, construction or installation of energy efficient products, energy efficiency services, weatherization, building
retrofitting/efficiency, energy efficient production processes, energy distribution improvements and transportation technology.

O Pollution, Waste and Greenhouse Gas (GHG) Management, Prevention and Reduction
Activities related to controlling emissions and pollution. Includes controlling and reducing greenhouse gas emissions, waste
water and other pollutants.

O Environmental Cleanup and Restoration and Waste Clean-up and Mitigation
Environmental restoration including the cleanup and disposal of pollution, waste and hazardous materials,
Superfund/Brownfield redevelopment and landfill restoration.

O Education, Regulation, Compliance, Public Awareness, and Training and Energy Trading
Activities that educate on energy efficiency, renewable energy, energy rating systems certifications and more efficient energy
consumption. Enforcement of compliance requirements and regulations, and training on effective use of energy related
products and processes.

L Sustainable Agriculture and Natural Resources Conservation
Products and services to conserve, maintain and improve natural resources and the environment, including low carbon and
organic agriculture, land management, water management and conservation, wetlands restoration and environmental
conservation.

U None of the Above This organization does not participate in any of the above green categories. )

Page 1 Please continue to next page —}



This portion of the survey is intended to capture information on employees directly performing green-related activities (

guestion 2, you may have employees performing green-related activities. Please do not include:
econsultants, contractors or temporary agency employees not on your payroll
eemployees not directly involved in green activities, such as administrative support employees
*employees who perform green activities that do not directly contribute to your business’s product or service, like those who carpool or recycle

3. Based on these instructions, how many employees at this location perform green-related activities? If y
4. Please fill out the matrix below by job title for the green employees indicated in question 3.

A green job is one in which an employee produces a product or service that improves energ
Number of Workers Who

Job Title & Brief NILGloC A0 0 Have Green Job .
Descrinti of Education/Training Special Requirements Responsibilities
esenption Employees Requirement (Based on percent of time

dedicated to green work)

Enter the Us_e the f°”9W'”9 codes: Please list any required
Onlv list current iobs number of 1 3 — quwrements licenses, certificates
.v I employees 2 = HS Diploma/GED or other training above and Und
which produce aproduct | | i job 3 = Post HS, No Degree beyond the normal $3l265r
or service that can be tile who | 4= Apprenticeship/ requirements of this
considered green. participate in On-the-Job Training occupation which are Between | Between| o0
green 5= Trade. Certified necessary due to the 1-49% | 50-99%
List job title and briefly activities, | &= Vocational Degree green activities of this
describe duties related to 7 = Associate Degree position.
green-related activities 8 = Bachelor's Degree
9 = Graduate/Professional A Under
Degree Salary [GREZY

Example: Wind Turbine Technician - Renewable energy technician
Installs & repairs wind turbines certification

10.

A vacancy exists if it meets the following criteria: a specific position exists; work could start within 30 days; and you are actively seeking worker:

Page 2



as defined in the green section below) as a part of their job duties. Even if you answered “None of the Above" on

Y

ou have no employees who perform green-related activities, please continue to question 5 on page 4.

efficiency, expands the use of renewable energy or supports environmental sustainability.

Jobs q
. . . o Projected
dicate the number of workers having green job responsibilities in each wage category. Recently Current Crea:tion or
Please do not include the value of benefits. iest T
( ) Created or | vacancies’ |  gjiination
Modified

| How many
How many of| How many | positions in this
these jobs current green job does

were created| vacancies your

$9.25- | $1150- | $1450- | $18.25- | $22.75- | $2875- | $36.00- | $4525- | $57.00- | $71.50- | s90.00 | BS 9rEEN fele does_ your organization
$11.49 | 1449 | $1824 | $2274 | $2874 | $35.99 | 4524 | $56.99 | $7149 | $89.99 | andover | POSitiOns or | organization | expect to create

modified to | have in this or eliminate
include green| green job? | within the next

tasks since two years?

January
20097

i

$19,240 - | $23,920- | $30,160 - | $37,960 - | $47,320 - | $59,800 - | $74,880 - | $94,120 - | $118,560 - | $148,720 -| $187,200 o o

$23,919 | $30,159 | $37,959 | $47,319 | $59,799 | $74,879 | $94,119 | $118,559 | $148,719 | $187,199 | and over § | =

G |

5 to fill this position.

Page 3
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.’ south dakota
department of labor

The Northern Plains & Rocky Mountain Consortium
lowa, Montana, Nebraska, South Dakota, Utah & Wyoming
Researching the green economy

The deadline has been extended for the Employers Survey about jobs in our economy
where green activities result in environmental benefits. We sent you a survey earlier this
summer and regrettably did not receive your response. Your response to the survey is
important even if you do not consider your business activities to be green. Your input
is important so we can accurately analyze what impact the green economy is having on
our state. Will you please help us out by responding by Friday, July 16?

We've made it as simple as possible for you

To take as little of your valuable time as possible, the survey is available to complete
online:

www.researchingthegreeneconomy.com

Your username:

Your password:
What are “green activities?”

We hope the enclosure will help you identify any green activities you may have which fit the scope
of our research.

Questions?
If you have any questions about the survey, please contact the Labor Market Information Center at

800.592.1881.



We're sorry to say we have
not yet received your
response to the Employers
Survey we sent you. The
purpose of the survey is to
research jobs in our
economy where green
activities result in
environmental benefits.
Please return your
completed survey form as
soon as possible. If you have
misplaced your form, please
call our office at
800.592.1881; we’ll be
happy to send you a
replacement or offer other
alternatives for participating
in the survey

=
)
|-
2
O
cC
Q
-
Y
©

Thank you!
d south dakota PPLIE\A(\:SEE
department of labor STAMP

HERE
Labor Market Information Center

SD Department of Labor
PO Box 4730
Aberdeen, SD 57402-4730

Mailing Address Line 1
Mailing Address Line 2
Mailing Address Line 3
Mailing Address Line 4
Mailing Address Line 5




gree njobsR

The Northern Plains & Rocky Mountain Consortium
lowa, Montana, Nebraska, South Dakota, Utah and Wyoming
Researching the Green Economy

What We Mean By Green

——————————————————————————————————————————]

The Northern Plains &
Rocky Mountain Consortium

Green Jobs Survey l

Contact the South Dakota
Labor Market Information Center
South Dakota Department of Labor
PO Box 4730
Aberdeen, SD 57402-4730
Phone: 605.626.2314 or 800.592.1881
Fax: 605.626.2322
E-mail: SDDOLLMIC@state.sd.us

South Dakota has partnered with five other states
to form The Northern Plains & Rocky Mountain
Consortium. The Consortium is conducting research
to obtain information about green jobs.

You have received this survey as part of our efforts
to research the “greening” of our economy and
identify green industries and jobs in South Dakota.
All information you provide in the survey is kept
strictly confidential. It will be combined with data
collected from other employers; any data published
or released will be in aggregate form.

As you can see on the survey, a green job is one
where an employee produces a product or service
that improves energy efficiency, expands the use
of renewable energy or supports environmental
sustainability.

The inside of this brochure provides a detailed
definition of each green economic activity category
listed on the first section of the survey. It also
provides possible examples that the category may
include and examples of what not to include.

If you review these examples and still have questions
about where your business fits, please call us at
605.626.2314 or 800.592.1881 for assistance.
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Once completed, return this survey form in the envelope provided
or cut and fax to (877) 827-9511

. Date Completed
Contact Information: £ / /
Name: If your organization would like a copy of
. the findings, how would you like them
Phone Number: delivered?
Email: 4 Email
U Postal Mail

Thank you for taking the time to provide us with this valuable information.




The Northem Plains & Rocky Mountain
Consortiurm: researching the green economy

lowa, Montana, Nebraska, South Dakota, Utah, & Wyoming

We are conducting a survey about jobs in our economy where green activities result in environmental benefits.
Your response to the survey is important even if you do not consider your business activities to be green. Please
complete all items to the best of your knowledge by completing the survey form and returning it in the envelope
provided, or by faxing it to (877) 827-9511. Please respond by September 7, 2010.

If your business is not currently in operation, please
indicate which situation best applies and return the survey
form in the envelope provided. Thank you for your time.

U Temporarily out of business
U Permanently out of business

\ U sold/Merged /

If you have any questions about the survey, please contact:
Patrick Manning at pmanni@state.wy.us or (866) 579-3873.

Company Information

1. How many employees does your organization currently have at this location?
(do not include contractors or temporary employees)

2. Your company may be involved in more than one of the green economic categories listed below, but please check
the box that most closely corresponds to the primary green category within your business.

U Renewable Energy and Alternative Fuels
Manufacturing, construction, design, research, delivery, operation, storage or maintenance of wind, solar, biomass, hydro, alternative
transportation fuels, geothermal, methane and waste incineration as a fuel source.

O Energy Efficiency and Conservation
Manufacturing, construction, or installation of energy efficient products, energy efficiency services, weatherization, building retrofitting/efficiency,
energy efficient production processes, energy distribution improvements, and transportation technology.

Q Pollution, Waste, and Greenhouse Gas (GHG) Management, Prevention, and Reduction
Activities related to controlling emissions and pollution. Includes controlling and reducing greenhouse gas emissions, waste water, and other
pollutants.

O Environmental Cleanup and Restoration and Waste Clean-up and Mitigation
Environmental restoration including the cleanup and disposal of pollution, waste, and hazardous materials; Superfund/Brownfield redevelopment;
and landfill restoration.

U Education, Regulation, Compliance, Public Awareness, and Training and Energy Trading
Activities that educate on energy efficiency, renewable energy, energy rating systems certifications, and more efficient energy consumption.
Enforcement of compliance requirements and regulations, and training on effective use of energy related products and processes.

O Sustainable Agriculture and Natural Resource Conservation
Products and services to conserve, maintain and improve natural resources and environment, including low carbon and organic agriculture, land
management, water management and conservation, wetlands restoration and environmental conservation.

k 1 None of the Above This establishment does not participate in any of the above green categories.




This portion of the survey is intended to capture information on employees directly performing green-related activities as a part of
their job duties. Even if you answered “None of the Above” on question 2, you may have employees performing green-related
activities. Do not include:

« consultants, contractors or temporary agency employees not on your payroll; ¥
« employees not directly involved in green activities, such as administrative support employees; or 3
« employees who perform green activities that do not directly contribute to your business’s product or service, like those that 2
carpool or recycle. 8
3. Based on these instructions, how many employees at this location perform green-related activities?
Please fill out the matrix below by job title for your green employees. If you have no green employees, continue to the next page.
roa Minimum Numbe-r :f wod(er.sh:i\.ung
. o — ota g A reen jobres siolities.
Job Title & Brief Description Education/Training Special Requirements e ; [ 3
Employees Requirement (based on percent of time
q dedicated to green work)
Lise the following codes:
=D (RIS Pleaselist any required licenses,
Only list current jobs which produce a product or service Number of f =HS Diploma/GED ) Y - ’
Y S S S . b = Post HS, No Degree certificates or other training above
? ‘ empioyees |t = Apprenticeshiip/ and beyond the normal requirements
(please do not use acronyms) that have On-The-fah Training ) i k Between | Between
o E = Trade Certified ofthis occupation which are 100%
thisjob |5 - vocational Dearee o 1% -49% |50% -99%
. . ’ ) ) : g necessary dueto the green activities
List job title and briefly describe duties related duty. " = Associgte Degree Jfthi -
to green related activities. fBaChEIDm Degree L
b = Graduate/Professional {please do not use acronyms)
Degree
Example: Wind Turbine Technician - Installs & repairs wind turbines 5 Renewable energy technician certification
5. i
i
i
6. i
1
1
1
T
7. !
I
1
!
3. '
1
1
9. i
1
:
[]
10. '
!
1
11. !
i
1
12. !
1
1
13. i
1
'
i
14. !
1
!
15. !
1
1
! A vacancy exists if it meets the following criteria: a specific position exists; work could start within 30 days; and you are actively seeking workers to filf this
!
1
1
1
1
|
1

Cut here
to fax

Patrick Manning 2/24/2011 38



ARl Projected Job
Indicate the number of workers having green job responsibilities in each wage category. Created or Current Creation or
(please do not include the value of benefits) Modified | Vacancies' e
Jobs?
. : How many jobs
OV TIENY O
Hourly| under | $925- | $150- | $us0- | $1825- | $2275- | $2875- | $3600- | $2525- | $5700- | $7150- | $9000 thesejogs e C?Zﬁoiﬁ?;ttth%
Wage | $926 | $1145 | $ud0 | $1824 | $2274 | $2874 | $3509 | $4524 | $8699 | $7143 | $80.99 | andover| 5T S, s position within
as geen VECACISS | thenext 2years?
positions or | does your
modfiedto | organization
Annual| Under |$ 1,240~ [$23920- | $30,%60- |$37960- |$47320- |$59 800- |$74 860 - | $94,20- | $ 18 560~ |$ U8,720 - | $187 200 | include green | haveinthis °
Salary |$19.240 | $2338 | $30159 | $37.959 | $4739 | $59.799 | $74,679 | $94,19 | $18559 | $ U871 | $87,199 | and over teskssince | green job? & o
January 20097 o @
o -

position.

Patrick Manning 2/24/2011 39
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August 9, 2010
Dear Wyoming Employer:

As an employer, you know the importance of the availability of accurate information about the labor market and
emerging labor needs. To help us gather such information, your business has been randomly selected to provide
information regarding the prevalence of green jobs within our economy. A green job is one in which an employee
produces a product or service that improves energy efficiency, expands the use of renewable energy and supports
environmental sustainability. The results of this survey will help employers assess how evolving business activities and
practices are changing workforce concerns and needs in this region.

The information you provide will be kept confidential. It will be combined with data collected from other employers,
then analyzed to determine such information as wages of occupations involving green activities, in-demand green
occupations by industry, and educational requirements that help identify opportunities for worker development and
training.

For your convenience, you have three options for participating in this survey:

= Completing the questionnaire and returning it in the stamped self-addressed return envelope.

= Faxing itto us at 1-877-827-9511.

= Calling us toll free at 1-866-579-3873 and providing your responses to us over the phone.
Regardless of which option you choose, the survey should take no longer than 10-15 minutes to complete.
Please respond to the questionnaire no later than September 7, 2010.
Study results will be posted on our website at http://doe.state.wy.us/LMI .

All data collected must, by the Wyoming Employment Security Law 27-3-603 and the Workforce Investment Act
(Public Law 105-220), be held in the strictest confidence with results published only as summary statistics.

If you have any questions regarding the study or the survey form, please contact Patrick Manning toll free at
1-866-579-3873 or Pmanni@state.wy.us .

Thank you for your time and assistance in completing this survey. If you have already returned the questionnaire,
thank you for your response.

Sincerely,

Tom Gallagher
Manager, Research and Planning

Enclosures
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University of Colorado at Boulder

Colorado
LEEDS

School of Busmess

BUSINESS RESEARCH DIVISION

greenjobs

We are conducting a survey about jobs in our economy where green activities result in environmental benefits. Your response to the survey is
important even if you do not consider your business activities to be green. Please complete all items to the best of your knowledge, either online at
leeds.colorado.edu/greenjobssurvey or by completing this paper survey and returning it in the envelope provided. Even if you do not have any green
jobs, please complete questions 4 and 5 on page 4. Please respond by January 28, 2011.

This survey is also available for you to complete online at: If your business is not currently in operation, please indicate which
situation best applies and return the survey form in the envelope

leeds.colorado.edu/greenjobssurvey provided. Thank you for your time.

Password: O Temporarily out of business
O Permanently out of business
O Sold/Merged

If you have any questions about the survey, please contact:
Leeds School of Business at 303-492-3307

COMPANY INFORMATION

1. How many employees does your organization currently have at this location? employees
(do not include contractors)
2. Your company may be involved in more than one of the green economic categories listed below, but please check the box that most
closely corresponds to the primary green category within your business.

] Renewable Energy and Alternative Fuels
Manufacturing, construction, design, research, delivery, operation, storage or maintenance of wind, solar, biomass, hydro, alternative transportation fuels,
geothermal, methane and waste incineration as a fuel source.

U] Energy Efficiency and Conservation
Manufacturing, construction, or installation of energy efficient products, energy efficiency services, weatherization, building retrofitting/efficiency, energy efficient
production processes, energy distribution improvements, and transportation technology.

U] Pollution, Waste, and Greenhouse Gas (GHG) Management, Prevention, and Reduction
Activities related to controlling emissions and pollution. Includes controlling and reducing greenhouse gas emissions, waste water, and other pollutants.

O Environmental Cleanup and Restoration and Waste Clean-up and Mitigation
Environmental restoration including the cleanup and disposal of pollution, waste and hazardous materials; Superfund/Brownfield redevelopment; and landfill
restoration.

U Education, Regulation, Compliance, Public Awareness, and Training and Energy Trading
Activities that educate on energy efficiency, renewable energy, energy rating systems certifications, and more efficient energy consumption. Enforcement of
compliance requirements and regulations, and training on effective use of energy-related products and services.

O Ssustainable Agriculture and Natural Resource Conservation
Products and services to conserve , maintain, and improve natural resources and environment, including low carbon and organic agriculture, land management,
water management and conservation, wetlands restoration and environmental conservation.

K ] None of the Above This establishment does not participate in any of the above green categories. J




4. Regarding the factors listed below, what would most influence you to increase the number of green job workers that you employ, even if
you do not have any green job positions now? Please rank each of the factors from 1-5, with 5 being most important.

FACTOR
1 3 5 Not
Least Important Most Important Applicable

Tax deductions or credits for changing to green busi-
ness practices/expanding green job employment. I:I D D D I:I D
Access to capital or financing to start or expand a green
enterprise. D D D D D D
Policies promoting environmental standards in your
industry. I:I D D D I:I D
An increase in customer demand for your company’s
green services. D D D D D D
Public marketing or advertising campaigns promoting
green business practices and hiring. I:I D D D D D
The availability of a trained workforce. D D D D D D
The availability of training programs. I:I D D D D D
Other:

U a U U U a

5. Regarding the factors listed below, what deters you from creating/hiring or expanding a green workforce? Please rank each of the
factors from 1-5, with 5 being most important.

FACTOR
1 3 5 Not
Least Important Most Important Applicable

The profit margin is not conducive to creating or
expanding to green jobs and practices (not profitable). D I:I D D D D
Lack of capital or financing for starting or expanding
your green business. D D D D D D
Lack of time or knowledge to convert workforce or
business practices (expertise). D I:I D D D D
Not interested or don’t care about the green economy. D D D D D D
Lack of qualified workers. I:I D D D D D
Shortage of available training programs. D D D D D D
Other:

U U U U U U

Once completed, return this survey form in the envelope provided.
Date Completed / /

Contact Information:

If your organization would like a copy of the
findings, how would you like them delivered?

U] Email
O Postal Mail

Name:

Phone Number:

Email:

Thank you for taking the time to provide us with this valuable information.

Page 4
Printed with Eco-Sure ink on paper containing 30 percent post-consumer recycled content in Boulder, Colorado.



carpool or recycle.

N

This portion of the survey is intended to capture information on employees directly performing green-related activities as a part of their job duties.
Even if you answered “None of the Above” on question 2, you may have employees performing green-related activities.
e Include full-time, part-time, seasonal, and temporary employees.
e Do not include consultants or contractors not on your payroll.
¢ Do not include employees not directly involved in green activities, such as administrative support employees.
¢ Do not include employees who perform green activities that do not directly contribute to your business’s product or service, like those who

Number of workers having green

to green related activities.

Example: Wind Turbine Technician - Installs & repairs wind turbines

7 = Associate Degree

8 = Bachelors Degree

9 = Graduate/
Professional Degree

of this position.

5 Renewable energy technician certification

. . e Total Minimum Education/ . . job responsibilities (based on
VR E L Employees Training Requirement el i i percent of time dedicated to
green work)
Use the following codes:
1 = No Requirements
; ) . . 2 = HS Diploma/GED . o
Only list current jobs which produce a product or service 3 = Post HS, No Degree Please list any required licenses,
that can be considered green. Number of } 4 = Apprenticeship/ certificates or other training above
employees On-The-Job Training | and beyond the normal requirements | Between Between 100%
thathave | 5 = Trade Certified of this occupation which are 1% -49% | 50% - 99%
List job title and briefly describe duties related this job duty. | 6 = Vocational Degree necessary due to the green activities

10.

11.

12

13.

14.

15.

T A vacancy exists if it meets the following criteria: a specific position exists; work could start within 30 days; and you are actively seeking workers to fill this position.

Page 2




3. Based on these instructions, how many employees at each location perform green-related activities?

Please fill out the table below by job title for your green employees. If you have no green employees, continue to the next page.

J

Recently

Indicate the number of workers having green job responsibilities in each wage category Created or Current Projected Job
(please do not include the value of benefits) Modified Jobs? Vacancies' Creation or Loss
How many jobs do
Hourly | Under | s925- | st150- | smas0- | s625- | s2275- | so875- | s6o0- | saszs- | sszoo- | s7is0- | swo0and | pow many of el lfs’f;;';’g/
Wage $9.25 $11.49 $14.49 $18.24 $22.74 $28.74 $35.99 $45.24 $56.99 $71.49 $89.99 over these jobs were How many within the%ext 2
created as | current vacan- years?
green positions | cies does your
or modified to organization
include green have in this
Annual | Under | $19240- | $23920- | $30.160- | $37.960- | $47,320- | $59.800- | $74880- | $94120- | $118560- | $148,720- | 187,200 |  tasks since ) green job? = 2
Salary | $19240 | $23919 | 30159 | $37.959 | $47319 | 59799 | srasre | 94119 | $118559 | $148719 | $187199 | andover | JAnuary 2010: S S

Page 3
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Dear Colorado Employer,

Green jobs are an important part of Colorado’s growing and diverse
workforce. These environmentally friendly jobs are a growing component
of occupations in many industries, ranging from manufacturing to service-
providing.

You have been selected to take part in the Colorado Department of Labor
and Employment’s (CDLE) green jobs survey. This survey, which is being
conducted by the Leeds School of Business at the University of Colorado

at Boulder on behalf of the CDLE, is designed to identify jobs in the
Colorado workforce that are associated with green activities so that Colorado
employers can stay competitive in our quickly changing economy.

Start the survey today by visiting Leeds.Ly/greenjobssurvey and typing

in your password, which appears to the right. Or you may fill out the

paper survey that you will receive in about a week. Your input is extremely
important in obtaining an accurate assessment of Colorado’s green jobs and
economy. Please be assured that the survey results will remain confidential
and will be reported only in aggregated form.

Please visit the green jobs website Leeds.Ly/greenjobssurvey
for more details about the project and contact information.

Thank you for your help.
Sincerely,

Alexandra E. Hall
Director, Labor Market Information

Nonprofit Org.
US Postage
PAID
Boulder CO
Permit No. 156




BILL RITTER, JR.
Governor

DONALD J. MARES
Executive Director

Gary J. Esstenson
Deputy Executive
Director

Peggy S. Herbertson
Director, Division of
Employment and
Training

ALEXANDRA E. HALL
Director

greenjobsR

University of Colorado at Boulder

Colorado
LEEDS

School of Business

BUSINESS RESEARCH DIVISION

DEPARTMENT OF LABOR AND EMPLOYMENT

LABOR MARKET INFORMATION

633 17™ Street, Suite 600
Denver, Colorado 80202-2107
MAIN: 303.318.8850
FACSIMILE: 303.318.8899

http://Imigateway.coworkforce.com/Imigateway

January 7, 2010

Dear Colorado Employer:

As an employer you know the importance of accurate information about the local labor market
and emerging labor trends. Colorado is partnering with six other states in the Northern Plains

& Rocky Mountain Consortium to study the prevalence of green jobs in the state’s economy. To
help us gather this information, your business has been scientifically selected to provide informa-
tion about green jobs within your company. Even if your firm does not have green jobs, your par-
ticipation is integral to understanding the relative prevalence of green jobs in various industries.

A green job is one in which an employee produces a product or a service that improves energy
efficiency, expands the use of renewable energy, or supports environmental sustainability. Your
participation in this survey will help identify the existing and emerging needs of employers in

Colorado’s green economy and promote effective workforce training programs.

Please take a moment to review examples of green jobs in “What We Mean by Green” on the
reverse side of this letter.

While the enclosed questionnaire requests detailed employment information, it does not solicit
any personal, identifying information about individual employees or employers. The Colorado
Department of Labor and Employment is bound by strict rules mandating confidentiality. All
published information will be aggregated and protected, as it is for all CDLE labor surveys.

For your convenience, you may complete this survey online by visiting leeds.colorado.edu/
greenjobssurvey, clicking on “Take Green Jobs Survey,” and entering your password (found on
the front of the enclosed survey). Please remember that all survey research undertaken by the
department is performed and provided in order to help Colorado employers understand their
business environment and to better compete in our ever-changing economy. Your participation
in this study and accurate responses are critical to the success of this valuable service.

Please submit your completed survey by January 28, 2011.

Thank you for your help.

4

Alexandra E. Hall
Director
Labor Market Information
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Appendix C: Detailed Data Tables

Table C1: Green Jobs by Detailed Occupation

95% Confidence
Interval

000000 | Total 6,243 | 161,855 [ 153,451 170,258 3.5%
111011 | Chief Executives 90 973 730 1,216 8,530 11.4%
111021 | General and Operations Managers 151 1,914 1,470 2,358 56,260 3.4%
112021 | Marketing Managers 18 m 42 180 3,570 3.1%
112022 | Sales Managers 10 113 17 209 8,090 1.4%
112031 | Public Relations and Fundraising Managers 14 110 35 184 1,620 6.8%
113011 | Administrative Services Managers 16 121 48 194 6,450 1.9%
113031 | Financial Managers 15 14 38 189 13,420 0.8%
113051 | Industrial Production Managers 12 80 26 133 4,820 1.6%
113071 | Transportation, Storage, and Distribution Managers 10 82 17 148 3,290 2.5%
119011 | Farm, Ranch, and Other Agricultural Managers 40 297 190 404 * *
119012 | Farmers and Ranchers 25 330 164 495 * *
119021 | Construction Managers 63 1,170 612 1,728 6,640 17.6%
119041 | Architectural and Engineering Managers 9 86 24 149 3,750 2.3%
119121 | Natural Sciences Managers 35 217 123 31 1,290 16.8%
119199 | Managers, All Other 78 4,512 1,757 7,268 9,180 49.2%
131022 | Wholesale and Retail Buyers, Except Farm Products 5 23 2 44 3,550 0.6%
131023 E::;hg::;:& i\gents, Except Wholesale, Retail, and 10 104 8 200 8,590 1.2%
131041 | Conhriction,Heathand Safety, and Transporttin i I ] i
131081 | Logisticians 7 99 14 183 * *
131199 | Business Operations Specialists, All Other 153 1,532 1,053 2,010 25,800 5.9%
132011 | Accountants and Auditors 17 Ly 115 767 34,760 1.3%
132072 | Loan Officers 8 139 21 258 16,140 0.9%
151131 | Computer Programmers 8 147 32 262 13,570 1.1%
151099 | Computer Specialists, All Other 13 183 14 351 4,460 41%

*The Occupational Employment Statistics (OES) has suppressed employment totals in one or more of the consortium states due to confidentiality concerns or
insignificant estimates. Therefore, a consortium employment total is not available for this occupation.

**Occupational employment totals are the sum of the consortium states from the 2009 OES data from the Bureau of Labor Statistics. There are a number of
methodological differences between the green employment survey and the OES methodology, one of which is
that the OES data shown are 2009 annual figures, while the green employment numbers represent employment in the second quarter of 2009. These

employment figures are provided as the best available estimate of the total number of jobs in each occupation in the consortia, but

the estimates may not total and are not directly comparable.

***0nly estimates that were statistically different from zero at the 95% confidence level are shown.
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Appendix C: Detailed Data Tables

Table C1: Green Jobs by Detailed Occupation (continued)

95% Confidence
Interval

171011 | Architects, Except Landscape and Naval 64 1,840 1,266 2,414 2,870 64.1%
171012 | Landscape Architects 14 306 113 498 500 61.2%
171022 | Surveyors 10 191 58 325 2,580 7.4%
172051 | Civil Engineers 83 1,803 1,228 2,377 8,230 21.9%
172071 | Electrical Engineers 21 477 220 734 3,840 12.4%
172081 | Environmental Engineers 80 1,079 750 1,408 1,920 56.2%
172141 | Mechanical Engineers 23 590 269 912 6,950 8.5%
172199 | Engineers, All Other 40 1,141 70 2,211 R &
173011 | Architectural and Civil Drafters 25 382 204 561 3,740 10.2%
173012 | Electrical and Electronics Drafters 4 51 0 102 * *
173019 | Drafters, All Other 6 63 5 122 * *
173022 | Civil Engineering Technicians 22 385 133 636 3,470 11.1%
173023 | Electrical and Electronic Engineering Technicians 9 129 9 248 4,220 3.1%
173025 | Environmental Engineering Technicians 31 399 205 592 * *
173029 | Engineering Technicians, Except Drafters, All Other 12 181 32 331 1,300 13.9%
173031 | Surveying and Mapping Technicians 8 14 24 204 2,010 5.7%
191013 | Soil and Plant Scientists 43 869 518 1,220 2,530 34.4%
191023 | Zoologists and Wildlife Biologists 30 665 357 972 1,480 44.9%
191029 | Biological Scientists, All Other 10 217 19 415 * *
191031 | Conservation Scientists 9 1,109 753 1,466 1,770 62.7%
191032 | Foresters 20 535 192 878 600 89.2%
192031 | Chemists 10 247 9 485 1,990 12.4%
192041 E;;\;ilrt?lnmental Scientists and Specialists, Including 54 1195 622 1,769 2,710 441%
192042 | Geoscientists, Except Hydrologists and Geographers 15 139 53 224 1,040 13.3%
192043 | Hydrologists 43 420 224 616 * *
193051 | Urban and Regional Planners 15 147 17 277 1,360 10.8%
194021 | Biological Technicians 7 122 10 234 4,000 3.1%
194091 IE:C\;Hgir:In;eHrLt;Itacience and Protection Technicians, 36 485 258 12 1,240 39.1%
194093 | Forest and Conservation Technicians 95 1,971 1,196 2,746 k i
194099 :.)i:ﬁérhysical, and Social Science Technicians, All 19 248 99 397 2,080 11.9%
251194 | Vocational Education Teachers, Postsecondary 15 329 13 645 5,460 6.0%
253021 | Self-Enrichment Education Teachers 31 575 146 1,003 4,360 13.2%
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Appendix C: Detailed Data Tables

Table C1: Green Jobs by Detailed Occupation (continued)

95% Confidence
Interval

253099 | Teachers and Instructors, All Other 14 536 133 939 22,730 2.4%
271021 | Commercial and Industrial Designers 16 410 148 673 * *
271025 | Interior Designers 8 14 4 225 1,120 10.2%
273031 | Public Relations Specialists | 461 253 669 8,620 5.3%
292012 | Medical and Clinical Laboratory Technicians 23 182 72 291 5,220 3.5%
299011 | Occupational Health and Safety Specialists 13 81 22 140 2,050 3.9%
319091 | Dental Assistants 9 550 155 945 11,300 4.9%
333031 | Fish and Game Wardens 9 127 26 228 * *
353011 | Bartenders 5 183 17 348 24,590 0.7%
371011 f;';ffté:‘l‘a‘i \SA‘,‘(E’&L":SSNS of Housekeeping and 14 131 22 240 6,620 2.0%
| | w| e aw] e
372011 ﬁonl:::[;ae‘;fng"Z*I‘e“:r?e'rf"‘ept el 64| 3420| 1108| 560 78180 | 44%
372012 | Maids and Housekeeping Cleaners 21 731 341 1,120 36,640 2.0%
373011 | Landscaping and Groundskeeping Workers 98 3,280 2,375 4,185 29,200 11.2%
373012 szﬂfgﬂfoﬂa“d'e’s' Sprayers, and Applicators, 16 607 36| 1,078 2,580 | 23.5%
391021 | First-Line Supervisors of Personal Service Workers 9 55 10 100 4,540 1.2%
411011 | First-Line Supervisors of Retail Sales Workers 27 274 143 406 42,520 0.6%
412011 | Cashiers 6 444 35 853 129,310 0.3%
412031 | Retail Salespersons 59 3,707 2,381 5,032 157,820 2.3%
413099 | Sales Representatives, Services, All Other 10 21 9 413 14,010 1.5%
4011 | i focturing Techncal and centfic Poduct i R 12560 | 19%
B e T ) B D D
419099 | Sales and Related Workers, All Other 34 745 429 1,061 3,210 23.2%
3101 g:;t;;(l;irr:(\el\ls:rrl,(z:‘slisors of Office and Administrative 61 555 378 733 38,990 14%
433031 | Bookkeeping, Accounting, and Auditing Clerks 19 263 83 443 77,380 0.3%
434031 | Court, Municipal, and License Clerks 1 86 23 148 5,220 1.6%
434051 | Customer Service Representatives 35 451 222 681 86,840 0.5%
434171 | Receptionists and Information Clerks 13 217 77 357 36,470 0.6%
435071 | Shipping, Receiving, and Traffic Clerks 20 461 144 778 18,530 2.5%
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Appendix C: Detailed Data Tables

Table C1: Green Jobs by Detailed Occupation (continued)

95% Confidence
Interval

435081 | Stock Clerks and Order Fillers 17 179 56 302 59,940 0.3%
436011 | Executive Secretaries and Administrative Assistants 50 686 368 1,004 36,390 1.9%
436014 | Secretaries, Except Legal, Medical, and Executive 29 530 148 M 77,720 0.7%
439011 | Computer Operators 7 88 18 157 3,990 2.2%
439061 | Office Clerks, General 38 772 409 1,135 84,170 0.9%
452091 | Agricultural Equipment Operators 1 150 47 252 * *
45209 | Farmworkers and Laborers, Crop, Nursery, and 60| 1363 m| 1955 2410 | 56.6%
as20g3 | Farmworkers, Farm, Ranch, and Aquacutura 67| 1601| 1006| 2106 3390 | 472%
452099 | Agricultural Workers, All Other 9 150 23 277 * *
454011 | Forest and Conservation Workers 17 580 73 1,087 * *
aron | FrstLine Supervisors of Construction Trades and | 1m0 932| 2488 nmo|  79%
472031 | Carpenters 64 1,796 1,222 2,371 35,900 5.0%
472051 | Cement Masons and Concrete Finishers 9 494 107 880 12,020 41%
472061 | Construction Laborers 52 2,493 1,525 3,462 31,780 7.8%
472071 '?;’;’r‘gt'osr‘;’fa‘ing' e e g g e 1 184 1 356 2260  81%
472073 ‘E)g;’;;:'ggtEggg::g:sa“d Other Construction 38 782 | 1,004 230|  35%
472111 | Electricians 143 4,769 3,483 6,054 24,800 19.2%
472121 | Glaziers 32 1,385 632 2,137 1,800 76.9%
472131 | Insulation Workers, Floor, Ceiling, and Wall 48 1,480 920 2,039 i 2
472152 | Plumbers, Pipefitters, and Steamfitters 95 2,484 1,740 3,229 18,230 13.6%
472181 | Roofers 12 602 146 1,059 4,430 13.6%
473013 | Helpers--Electricians 20 414 194 634 2,080 19.9%
474011 | Construction and Building Inspectors 26 218 53 384 2,300 9.5%
474041 | Hazardous Materials Removal Workers 39 1,392 633 2,151 * *
474071 | Septic Tank Servicers and Sewer Pipe Cleaners 12 280 92 468 1,460 19.2%
474099 | Construction and Related Workers, All Other 35 688 421 954 2 &
475013 | Service Unit Operators, 0il, Gas, and Mining 5 17 1 234 * *
475021 | Earth Drillers, Except Oil and Gas 12 289 81 497 1,370 21.1%
475071 | Roustabouts, Oil and Gas 15 633 184 1,083 * *
491011 fli]’s‘tt;hie“r';sa“npde’R“’:;‘;::é'r‘ﬂa“age“ of Mechanics, 7 558 388 729 15610  3.6%
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Appendix C: Detailed Data Tables

Table C1: Green Jobs by Detailed Occupation (continued)

95% Confidence
Interval

493021 | Automotive Body and Related Repairers 12 253 92 415 6,110 4.1%
493023 | Automotive Service Technicians and Mechanics 55 1,821 1,087 2,554 23,220 7.8%
493041 | Farm Equipment Mechanics 20 639 130 1,148 5,180 12.3%
Heating, Air Conditioning, and Refrigeration
499021 Mechanics and Installers 221 6,722 5,610 7,835 8,850 76.0%
499031 | Home Appliance Repairers N 298 81 516 1,460 20.4%
499041 | Industrial Machinery Mechanics 15 206 72 339 13,000 1.6%
499042 | Maintenance and Repair Workers, General 167 3,895 2,868 4,923 41,660 9.4%
499043 | Maintenance Workers, Machinery 5 72 2 143 3,590 2.0%
499051 | Electrical Power-Line Installers and Repairers 1M 246 23 470 6,190 4.0%
499099 :?tsht::lation, Maintenance, and Repair Workers, All 77 2,544 789 4,298 4110 61.9%
First-Line Supervisors/Managers of Production and
511011 Operating Workers 169 2,413 1,557 3,269 22,960 10.5%
Computer-Controlled Machine Tool Operators,
514011 Metal and Plastic 6 82 n 153 4,200 1.9%
514041 | Machinists 12 164 47 281 14,950 1.1%
Multiple Machine Tool Setters, Operators, and e e
L] Tenders, Metal and Plastic L i ) 2l
514121 | Welders, Cutters, Solderers, and Brazers 26 1,020 458 1,582 21,760 4.7%
517041 ?A?(\)A(l)i(r’lg Machine Setters, Operators, and Tenders, 8 147 15 278 2,010 73%
518013 | Power Plant Operators 14 95 30 160 * *
518021 | Stationary Engineers and Boiler Operators 13 140 58 223 1,470 9.6%
Water and Liquid Waste Treatment Plant and
518031 System Operators 189 2,774 2,123 3,426 5,720 48.5%
518091 | Chemical Plant and System Operators 17 506 203 809 * *
518099 | Plant and System Operators, All Other 1 211 45 377 * *
519032 Cutting and Slicing Machine Setters, Operators, and 10 38 2 156 2,830 3.1%
Tenders
Extruding, Forming, Pressing, and Compacting
e Machine Setters, Operators, and Ten . 1 g L LR G
519061 | Inspectors, Testers, Sorters, Samplers, and Weighers 27 591 250 931 14,690 4.0%
519111 Packaging and Filling Machine Operators and 9 125 33 216 13,250 0.9%
Tenders
Coating, Painting, and Spraying Machine Setters,
S Operators, and Tenders ? 21 9 405 : .
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Appendix C: Detailed Data Tables

Table C1: Green Jobs by Detailed Occupation (continued)

95% Confidence
Interval

519122 | Painters, Transportation Equipment 7 61 9 13 1,190 5.1%

519199 | Production Workers, All Other 147 8,064 4,807 11,321 * *
First-Line Supervisors of Helpers, Laborers, and

531021 Material Movers, Hand 20 241 74 408 5,800 4.2%
First-Line Supervisors of Transportation and

I Material-Moving Machine and Vehicle Operators i & 2l [ A 22

533031 | Driver/Sales Workers 9 457 87 826 13,830 3.3%

533032 | Truck Drivers, Heavy and Tractor-Trailer 68 2,390 1,517 3,263 99,160 2.4%

533033 | Truck Drivers, Light or Delivery Services 17 392 168 615 30,340 1.3%
Excavating and Loading Machine and Dragline

537032 Operators 6 90 9 17 4,250 2.1%

537062 Iﬁzz%rers and Freight, Stock, and Material Movers, 95 4180 2,867 5,494 70,900 5.9%

537081 | Refuse and Recyclable Material Collectors 96 2,808 1,337 4,279 4,940 56.8%

537121 | Tank Car, Truck, and Ship Loaders 5 65 3 126 * *

144 Northern Plains and Rocky Mountain Consortium Final Report



Appendix C: Detailed Data Tables

Table C2: Percent of Work Time Spent in Green Activities by Detailed Occupation

Percent of Time Spent in Green Activities

000000 | Total 41% 22% 26% 12%
111011 | Chief Executives 40% 29% 25%
111021 | General and Operations Managers 42% 25% 25% 9%
112021 | Marketing Managers 40%

112031 | Public Relations and Fundraising Managers 59%

113011 | Administrative Services Managers 53%

113031 | Financial Managers 24%

113071 | Transportation, Storage, and Distribution Managers 86%

119011 | Farm, Ranch, and Other Agricultural Managers 31% 44% 14%
119012 | Farmers and Ranchers 36% 36%
119021 | Construction Managers 75% 13% 6%
119041 | Architectural and Engineering Managers 53%

119121 | Natural Sciences Managers 33% 30%
119199 | Managers, All Other 25% 2% 3% 70%
131023 | Purchasing Agents, Except Wholesale, Retail, and Farm Products 21%

131041 %:)an;?;i:;cai i(;If1ﬁcers, Except Agriculture, Construction, Health and Safety, and 2% 15%
131081 | Logisticians 81%

131199 | Business Operations Specialists, All Other 31% 26% 36%
132011 | Accountants and Auditors 15%
171011 | Architects, Except Landscape and Naval 37% 36% 23%
171012 | Landscape Architects 40% 33%

171022 | Surveyors 71%

172051 | Civil Engineers 66% 14% 17%
172071 | Electrical Engineers 52% 36%

172081 | Environmental Engineers 38% 35% 20%
172141 | Mechanical Engineers 41% 53%

173011 | Architectural and Civil Drafters 62% 27%

173012 | Electrical and Electronics Drafters 100%

173022 | Civil Engineering Technicians 58% 38%

173025 | Environmental Engineering Technicians 36% 47% 17%
191013 | Soil and Plant Scientists 35% 29% 35%
191023 | Zoologists and Wildlife Biologists 56% 30% 14%
191031 | Conservation Scientists 20% 51% 29%
191032 | Foresters 58%
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Appendix C: Detailed Data Tables

Table C2: Percent of Work Time Spent in Green Activities by Detailed Occupation (continued)

Percent of Time Spent in Green Activities

192041 | Environmental Scientists and Specialists, Including Health 44% 39% 17%

192042 | Geoscientists, Except Hydrologists and Geographers 15% 36%

192043 | Hydrologists 14% 62% 11% 13%
193051 | Urban and Regional Planners 26%

194021 | Biological Technicians 100%

194091 | Environmental Science and Protection Technicians, Including Health 30% 46% 23%

194093 | Forest and Conservation Technicians 28% 47% 23%

194099 | Life, Physical, and Social Science Technicians, All Other 61%

251194 | Vocational Education Teachers, Postsecondary 55%

253021 | Self-Enrichment Education Teachers 72%

253099 | Teachers and Instructors, All Other 29%

271021 | Commercial and Industrial Designers 43%

273031 | Public Relations Specialists 16% 22% 29% 33%
292012 | Medical and Clinical Laboratory Technicians 7% 69%

299011 | Occupational Health and Safety Specialists 71%

319091 | Dental Assistants 100%

333031 | Fish and Game Wardens 61%

371011 | First-Line Supervisors of Housekeeping and Janitorial Workers 43%

371012 | First-Line Supervisors of Landscaping, Lawn Service, and Groundskeeping 47% 49%

372011 | Janitors and Cleaners, Except Maids and Housekeeping Cleaners 41% 17%

372012 | Maids and Housekeeping Cleaners 46% 32%

373011 | Landscaping and Groundskeeping Workers 28% 29% 29% 14%
411011 | First-Line Supervisors of Retail Sales Workers 80%

412011 | Cashiers 92%

412031 | Retail Salespersons 31% 15% 34% 20%
41401 x(l)zsulzg)resentatives, Wholesale and Manufacturing, Technical and Scientific 32% 47% 20%

414012 ggileersltlikgf;eriednutcattsives, Wholesale and Manufacturing, Except Technical and 45% 47%

419099 | Sales and Related Workers, All Other 49% 32% 19%

431011 | First-Line Supervisors of Office and Administrative Support Workers 63% 16%

433031 | Bookkeeping, Accounting, and Auditing Clerks 32%

434031 | Court, Municipal, and License Clerks 58%

434051 | Customer Service Representatives 44% 26%

434171 | Receptionists and Information Clerks 30%
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Appendix C: Detailed Data Tables

Table C2: Percent of Work Time Spent in Green Activities by Detailed Occupation (continued)

Percent of Time Spent in Green Activities

435071 | Shipping, Receiving, and Traffic Clerks 44%

435081 | Stock Clerks and Order Fillers 77% 19%
436011 | Executive Secretaries and Executive Administrative Assistants 57% 19% 19%
436014 | Secretaries and Administrative Assistants, Except Legal, Medical, and Executive 27%
439011 | Computer Operators 80%
439061 | Office Clerks, General 74% 16%

452091 | Agricultural Equipment Operators 36%
452092 | Farmworkers and Laborers, Crop, Nursery, and Greenhouse 35% 22% 37%
452093 | Farmworkers, Farm, Ranch, and Aquacultural Animals 27% 19% 24% 30%
471011 | First-Line Supervisors of Construction Trades and Extraction Workers 53% 39% 7%
472031 | Carpenters 63% 22%

472061 | Construction Laborers 51% 32%

472073 | Operating Engineers and Other Construction Equipment Operators 27% 45% 27%
472111 | Electricians 75% 14% 10%
472121 | Glaziers 51% 20% 26% 3%
472131 | Insulation Workers, Floor, Ceiling, and Wall 40% 21% 34%
472152 | Plumbers, Pipefitters, and Steamfitters 68% 17% 14%
473013 | Helpers--Electricians 68%

474011 | Construction and Building Inspectors 82%

474041 | Hazardous Materials Removal Workers 34% 37%
474071 | Septic Tank Servicers and Sewer Pipe Cleaners 68%
474099 | Construction and Related Workers, All Other 64% 26%
475021 | Earth Drillers, Except Oil and Gas 32%

475071 | Roustabouts, Oil and Gas 47%

491011 | First-Line Supervisors of Mechanics, Installers, and Repairers 71% 18% 8%
493021 | Automotive Body and Related Repairers 44%

493023 | Automotive Service Technicians and Mechanics 60% 26%

499021 | Heating, Air Conditioning, and Refrigeration Mechanics and Installers 48% 37% 1%
499031 | Home Appliance Repairers 63%

499041 | Industrial Machinery Mechanics 64%

499071 | Maintenance and Repair Workers, General 79% 8% 12%
499099 | Installation, Maintenance, and Repair Workers, All Other 15% 20%
511011 | First-Line Supervisors of Production and Operating Workers 18% 22% 54% 6%
514121 | Welders, Cutters, Solderers, and Brazers 21% 40% 39%
518013 | Power Plant Operators 54%
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Table C2: Percent of Work Time Spent in Green Activities by Detailed Occupation (continued)

Percent of Time Spent in Green Activities

518021 | Stationary Engineers and Boiler Operators 49%

518031 | Water and Liquid Waste Treatment Plant and System Operators 38% 28% 31%

518091 | Chemical Plant and System Operators 71%

519061 | Inspectors, Testers, Sorters, Samplers, and Weighers 48% 38%

519199 | Production Workers, All Other 50% 9% 38% 4%
531021 | First-Line Supervisors of Helpers, Laborers, and Material Movers, Hand 71% 22%

531031 ::’ieris‘ti-cll.(iengpseurg:;\rlisors of Transportation and Material-Moving Machine and 78%

533031 | Driver/Sales Workers 65%

533032 | Truck Drivers, Heavy and Tractor-Trailer 33% 19% 37% 10%
533033 | Truck Drivers, Light or Delivery Services 30% 42%

537062 | Laborers and Freight, Stock, and Material Movers, Hand 32% 35% 30%

537081 | Refuse and Recyclable Material Collectors 14% 14% 70%
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Table (3: Projected Consortium Annual Labor Needs for Green Jobs

511011 First-Line Supervisors of Production and Operating Workers 15.5 314 46.9
452092 Farmworkers and Laborers, Crop, Nursery, and Greenhouse 2.6 38.1 40.7
493023 Automotive Service Technicians and Mechanics 9.4 29.7 39.1
514121 Welders, Cutters, Solderers, and Brazers 10.6 28.5 39.1
472121 Glaziers 10.2 28.1 38.3
131199 All Other Business Operations Specialists 8.8 28.8 37.6
472031 Carpenters 15.2 17.8 33.0
191013 Soil and Plant Scientists 5.8 25.1 31.0
111011 Chief Executives 2.5 24.6 27.0
412011 Cashiers 1.8 24.7 26.4
119021 Construction Managers 20.1 6.2 26.3
172081 Environmental Engineers 13.6 1.4 25.0
319091 Dental Assistants 15.7 8.6 24.3
253021 Self-Enrichment Education Teachers 15.8 8.0 23.8
434051 Customer Service Representatives 7.6 13.0 20.6
172199 All Other Engineers 8.1 12.4 20.5
472073 Operating Engineers and Other Construction Equipment Operators 9.3 10.9 20.2
194091 Environmental Science and Protection Technicians, Including Health 6.4 13.0 19.4
472051 Cement Masons and Concrete Finishers 71 11.6 18.7
172141 Mechanical Engineers 4.6 13.9 18.5
419099 All Other Sales and Related Workers 3.9 14.6 18.5
273031 Public Relations Specialists 8.1 10.0 18.1
41f101g Sales Representatives, Wholesale and Manufacturing, Except Technical and 46 13.0 175
Scientific Products

173025 Environmental Engineering Technicians 8.0 8.9 16.9
473013 Helpers--Electricians 8.2 84 16.6
372012 Maids and Housekeeping Cleaners 5.0 1.3 16.3
439061 Office Clerks, General 6.8 9.4 16.3
131041 Com_pliance Officers, Except Agriculture, Construction, Health and Safety, and 12.3 38 161
Transportation

431011 First-Line Supervisors of Office and Administrative Support Workers 4.7 10.6 15.3
491011 First-Line Supervisors of Mechanics, Installers, and Repairers 2.8 12.3 151
436011 Executive Secretaries and Executive Administrative Assistants 6.0 8.8 14.9
191023 Zoologists and Wildlife Biologists 23 124 14.7
132011 Accountants and Auditors 84 6.2 14.6
519061 Inspectors, Testers, Sorters, Samplers, & Weighers 44 9.7 14.2
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Table (3: Projected Consortium Annual Labor Needs for Green Jobs (continued)

172071 Electrical Engineers 3.8 9.5 13.3
493041 Farm Equipment Mechanics 4.0 9.2 13.2
472181 Roofers 4.1 8.3 12.4
253099 All Other Teachers and Instructors 5.0 72 12.3
194099 All Other Life, Physical, and Social Science Technicians 1.9 10.2 12.1
173011 Architectural and Civil Drafters 39 79 1.8
435071 Shipping, Receiving, and Traffic Clerks 1.0 10.7 1.7
192043 Hydrologists 33 8.0 1.3
373012 Pesticide Handler, Sprayer, & Applicator, Vegetation 6.2 41 10.3
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Appendix D:
Educational Resources,

Licenses, Certificates,
and Training Programs

in the Green Jobs Field

This Appendix identifies the various educational programs and
training opportunities available in the six state consortium for those
interested in employment in green careers.
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Appendix D: Education and Training Resources - Iowa
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Appendix D: Education and Training Resources - Iowa

Green Curriculum

Green Sector Page Number
Solar 158
Wind 160
Biomass 171
Water 177
Water reclamation 182
Air pollution 184
Recycling, waste, clean up 185
Retrofitting 190
Green design and build 196
Sustainable agriculture 205
Transportation technology 207
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Appendix D: Education and Training Resources - Ilowa

matter experts and adopted by North American Board of Energy Practictioners and
in accordance with Interstate Renewable Energy Council

Solar

This course covers a wide variety of topics providing a substantial overview of solar
Solar Energy energy, its use, and the ramifications of this use. It will include a review of history University of http://www.uni.
Applications and driving forces for the economic development of solar energy. Both large scale Credit 2 North ernyl . edu/catalog/08-10/
and Issues and small scale solar operations will be included, along with location concerns, con- index.shtml

nections to the power grid and issues of power distribution and transmission.

The Photo-voltaic and Hybrid Electrical systems course will provide students with T
Photovoltaic the opportunity to size, construct, maintain, and analyze residential or commercial i ovfe{ central.edu i
and Hybrid sized hybrid systems. Students will gain first hand experience working with electri- Credit ) lowa Central ndustrial technol-
Electrical cal energy systems consisting of wind generators, hydrogen fuel cells, photo-voltaic Community College ogy/pro g?am T
Systems Iaerrr;a'ys, battery storage systems, back-up generators, inverters and system control- ergy/schedule.asp
ME 540:Solar | prereq: 436. Application of heat transfer, thermodynamics, and photovoltaics o th lowa’s httpy/cl
Energy rereq: 436. Application of heat transfer, thermodynamics, and photovoltaicstothe | ... 3 owa State http://dlasses.
Systems design and analysis of solar energy collectors and systems. University iastate.edu/
Energy Systems Principles and design of energy conversion systems, including solar, wind, and . . - http://wva.mie.
Design geothermal power systems; design of thermal-fluid system components, modeling | Credit 3 University of lowa | engineering.ui owa.

and simulation of systems, optimization techniques; design projects. edu

Renewable Energy Systems Specialists are responsible for installing, maintain-

ing, and troubleshooting photovoltaic systems and wind turbines. People in this

position need a strong electro-mechanical background and therefore will receive htto://www.eicc
Renewable such training. Renewable Energy System Specialists need to be able to analyze a Eastern lowa e dl?/hi hschool /'
Energy Systems | site, install equipment and have working knowledge of electrical systems, pumps Credit 66 Community Colleae | oro rag1 s/career/
Specialist AAS | and motors related to renewable energies. A career in renewable energy systems District yRoleg gnv?ronm ental/en-
Program generally requires a minimum of two years college education. Some renewable eray/index.html

energy systems programs are longer in length and may culminate in a baccalaure- 9y/Index.

ate degree. However, for a technician-level position, a two-year degree is most

common.

Renewable Energy Technology is a 21-month (seven- term) program that will give

students conceptual as well as hands-on training in technology and practices used . o
Eﬁgg’; able the jrhe solar and wipd energy ﬁe!d. This program f_ocuses on renqwable energy . Indian Hills Rfﬁgéﬁvmngs'?n
Technology - equipment, production, distribution and cqntrol yvnh an emphasis on solgr and Credit 78 Community College | te ch./ren ewenergy
ARS Degree wind power. Geothermal energy transfer will be included. Students meeting all html :

program and graduation requirements receive an Associate of

Applied Science degree.

We offer a varitey of class in solar energy to help you gain an understaning of these | Non- Western lowa Tech i sl
Solar Energy systems Credit e Community College Gy,

y : YROUE9€ | ed/mechanical.cfm

This online course concentrates on the basics of installing code compliant solar hot

Green - \l;vater S)llster:;;. thI\]is colursE vzill bte u§e(f1ul ior psetoyf)jle vtv?o ﬁuyrgntly WI(I)rIk inor platr} toI
e employed in the solar hot water industry. Student technicians will learn practica .

E?ggf;‘ﬁg:als d.esign.criteria, installation guidelipes, safety issugs, maintenance, and legal con- Non.— 60 ygg&ejﬁt;ogﬁl ege Egvslgdmgngt‘)z::gl:g /
Water Heating 5|derat[ons of solar hot water heating systems. This Renewable Energy Technlc]an Credit Calmar nicc/csdet php'
~Online course is designed to follow the Task Analyses developed by commitees of subject :
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inputs will be studied.

Course Credit or
Course Name | Course Description Tybe Contact College Name Contact Website
» Hours
Wind
Electric The Co-Generation of Energy course will provide students with the opportunity to E:_:ﬁré /|vz\gll},>ll:l%wui
Generatorsand | study ways that industry will improve their use of energy utilization. Students will Credit 5 lowa Central trial technolo /
(o- Generation | gain first hand experience working with steam turbine generators, boilers, and Community College o g_ram s/en e% /
Energy internal combustion engines using the engines waste heat. schedule.asp
Wind Energy Workplace Safety provides a framework for students to develop a T
Wind Energy thorough understanding of safety requirements in the wind energy workplace, the lowa Wi d p/. : y :
Workplace reason for these requirements, and how to determine if individuals and facilities are | Credit 2 BT edu/programs, _
. ) L : . : Community College | program.asp?id=
Safety meeting those requirements. Emphasis is placed on requirements unique to wind y
energy worksites. Susenergyaas
X\ggﬁ g;fggzi . This course develops an understanding of.wind energy with respect to environmen- Credit 5 University of 2:15?/@;:%3/3?1 o/
lowa tal, political, economic and technological issues. Northern lowa index.shtml
The Applications of Alternative Energy course will provide students with the op-
portunity to study the various new and experimental forms of energy production
in a hands-on setting. The course is designed to cover aspects of energy production htp://www
Applications of not o'gherwise ta‘ught in their main course qf study. Stugients wiII‘gain'ﬁrst hand iowacentral.edu i
Alternative experience working with hydro_gen productl_on, py_roly5|s (producmg oil and gas Credit 3 lowa Cenyral ndustrial technol-
Energy from garbage and heat), bio-diesel production, wind turbines, geothermal power, Community College ogy/pro g?am o/en-
solar power, conventional and fixed-plate methane digesters, bio- mass fuel, Jschedul
sterling engines, “rocket stoves,” ethanol distillation, and several other newer and ergy/schedule.asp
experimental types of energy production. A philosophical overview and discussion
of Javon's Paradox will be given as well.
The goal of this course is to learn how to apply fundamental principles of thermo-
dynamics, fluid mechanics and mechanical systems to wind turbine engineering.
Fundamentals of horizontal-axis wind turbines will be emphasized: wind energy
conversion to useful work; wind turbine aerodynamics; performance; design of .
(F)?‘r}\(/iiag]entals wind turbi.ne components. An overview of wind resource .and histprical devglop— Credit 3 University of lowa ?:;?s{r/;,\r’mgwa edu/
Turbines ment of wind turbines, and introduction of wind turbine installation and wind e istrar./catalo' /
farm operation will also be covered. Term project is an integral part of this course: 9 9
students will form 3-member teams and conduct a term project that applies
fundamental principles to wind turbines. The term project could be a computational
or design/demonstration project of nature, and of the team’s choice.
The Wind Turbines course will introduce students to the types of wind turbines, their
development and their current status will be presented. The evolution of current http://www.
models/sizes offered by existing companies will be traced from earlier models/sizes. lowa Central iowacentral.edu/i
Wind Turbines | The operating experiences, track record and number of turbines, in operation will be | Credit 3 Community Colleqe ndustrial_technol-
evaluated for the major players in the industry. Students will be expected to carry yRole ogy/programs/en-
out research and present reports on selected turbines or wind turbine manufac- ergy/schedule.asp
tures.
This course will provide students the opportunity to research and analyze energy
consuming, conversion or producing systems. Students are expected to choose hitp://www
Energy an energy project area construct or utilize a working model to perform Iaboratory iowacentral.edu i
R h analysis to either analyze and improve the efficiency an energy consumptive system Credi 3 lowa Central dustrial ~chnol-
esearc determine the best utilization of an energy producing system. This is a capstone redit Community College | MAustria._techno
Project or de 9P 95y . p yLolleg 0gy/programs/en-
course and students are expected to prepare a report with a detailed analysis, a Jschedule.as
presentation with measured graphical representations and live real-time interfaces ergy/schedule.asp
to perform laboratory analysis of analog physical measurements of energy systems.
The Wind Turbine Components course will explain the function and analyze the
operation of the generator, field and armature working relationships to phase and http://www.
Wind Turbine freguency controllers. Fged-forward and fgedback conyrols with axis and yaw qnd ' lowa Central iowacgntral.edu/i
Components twist cqunters. Tower alignment, stress ppmts and maintenance procedures _W|II _also Credit 3 Community College ndustrial_technol-
be studied. Computer control and analysis systems pressure, temperature, direction o0gy/programs/en-
and velocity sensor inputs along analog, digital, encoder, counter, and proportional ergy/schedule.asp
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connection of energy harvesting applications.

Course Credit or
Course Name | Course Description T Contact College Name Contact Website
ype Hours
Introductionto | Introduction to Programmable Logic Controllers gives students experience with http://www.iwcc.
Programmable | programmable devices commonly used in the wind energy industry. Students Credit 3 lowa Western edu/programs/pro-
Logic Control- | will study the theory of PLC operation and use their understanding to create and Community College | gram.asp?id=
lers troubleshoot programs. susenergyaas
Introduction to Wind Energy provides students an overview of the wind energy in- http://www.wce
. dustry. The development, construction, and operation of wind farms will be studied, 5 e
W};%déﬁ'ron © 1 with empbhasis on the operation and maintenance of wind turbines. Students will Credit 3 Ic(:)vrvnan\:\llfnsitterg ollege etri:ép;(;g;?(rjn:s/ pro-
9 examine wind turbines in detail and develop a familiarity with standard procedures, yLollege | gram.asp:
tools, and subsystems that comprise the wind turbine. Susenergyaas
http://www.witcc.
This course will expose students to the many facets of the wind industry. It will edu/programs/pro-
Introductionto | cover the history and development of the wind industry, terminology, turbine ap- Credit 3 Western lowaTech | gram.cfm?id=
Wind Energy plication, environmental and economic issues, the future of the wind industry, and Community College | 197&CFID=12027
other related topics. 606&CFTOKEN=
98231517
http://www.nicc.
This course will cover the history and development of the wind industry, terminol- Northeast | edu |nd_exphp?
Introductionto | ogy used in the industry, types and applications of various wind turbines, environ- . SR optlon—com__
. o L ! Credit 3 Community College | program&task=
Wind Energy mental and economic issues of the wind industry, the future of the wind industry, Calmar course detail&
other topics that are appropriate. course id=WTT-
103&credit=3.00
. To provide the student with knowledge of common terminology and general . )
Wi[rr]%d;fz'r%r;to infqrmation related to the wind industry. The studgnt will becomg familiar with the Credit 3 ngi}ﬂﬂ:ﬁ;gﬁ& ge E(titlf/'[/){gg/'gglicr;‘ents
Course various types of turbines, the technology, sectors, jobs and organizations as well as - Anken i eyl
an outlook on the future of the wind industry. y P
Airfoils and This course (WTT 223) will enable the student to inspect, repair, and move/trans- Des Moines Area http://go.dmacc.
Composite port wind turbine blades. Students will understand common industry terms used Credit 3 Community College edu/programs/
Repair in the manufacture and repair of wind turbine blades. This course is offered on the - Anken yRoleg windenergy/Pages/
Course (arroll and Ankeny campuses y welcome.aspx
The course introduces principles of wind power production, design of wind turbines,
location and design of wind farms, control of turbines and wind farms, predictive
Wind Power modglin'g, diagnostics, pperations and maintenance, co'ndition monitoring, health ' - http://wva.mie.
Management monitoring and of turbine components and systems, wind farm performance Credit 3 University of lowa | engineering.uiowa.
optimization, and integration of wind power with a grid. The modeling and analysis edu
aspect of the topics discussed in the class will be illustrated with examples and case
studies.
Energy Systems Principles and design of energy conversion systems, including solar, wind, and . . - http://wva.mie.
Design geothermal power systems; design of thermal-fluid system components, modeling | Credit 3 University of lowa | engineering.uiowa.
and simulation of systems, optimization techniques; design projects. edu
. Engineering and sustainability analyses of conventional and emerging energy .
E\rl]tgemi:zzls technologies,: alternative energy sources, inc.Iuding biomass, yvind, s.olar, .geother- Credit 3 University of lowa zatgqr{é\grmgﬁ?;wa
Energy Systems mal; alternative energy carriers (transportation fuels), including varied biofuels, edu/ : :
hydrogen, natural gas, ammonia. Prerequisite: 059:009.
Contemporary Also called energy scavenging, energy harvesfting captures, stores, anq uses energy
Topicsin sources by employlng |nterfages, storage devices, and other units. U[lllke conven-
Flectrical and tional el.ectrlc power generation systems, renewable energy harvestlng.dogs not
Computer Engi- use qusﬂ fuels ar.1d.the generation units can be decentralized, thergby significantly
neering: Energy reducing transmlssmn'and distribution ]osses. But a.dvar'lced techr]lcal methods . - http://www.
Harvestin 9 must be developeq to increase the efficiency of.dewces in harvestln‘g energy from Credit 3 University of lowa reg!strar.uwwa.edu/
Solar. Win d env[rqnmer!tally friendly resources qnd converting them into electrical energy. Rec— registrar/catalog/
and Ocean ognizing this need, *Energy Harvesting: Solar, Wind, and Ocean Energy Conversion
Energy Conver- Systems* describes various energy h:arvestlng technologies, dlffer.e.nt tppologlgs,
sion Systems and many types of power electronic interfaces for stand- alone utilization or grid
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Course Credit or
Course Name | Course Description Tybe Contact College Name Contact Website
» Hours
Engineering Engineering and sustainability analyses of conventional and emerging energy http://www.che
Analysis of technologies; alternative energy sources, including biomass, wind, solar, geother- . A VL
Alternative mal; alternative energy carriers (transportation fuels), including varied biofuels, Credit 3 University of lowa :ggl/neerlng.uwwa.
Energy Systems | hydrogen, natural gas, ammonia.
EE35T: Energy-scientific, engineering and economic foundations. Energy utilization-global
Introduction and national. Sectoral analysis of energy consumption. Relationship of energy
to Energy consumption and production to economic growth and environment. Technology Credit 3 lowa State http://classes.
Systems: An for energy production. Economic evaluation of energy utilization and production. University iastate.edu/
Engineering Scientific basis for global warming. Environmental impact of energy production and
Perspective utilization. Renewable energy.
Prereq: Math 267, Phys 222. Credit or registration in 224 and 230. Structure of
competitive electric energy systems. System operation and economic optimization.
EE303:Energy | Mutual inductance, transformers. Synchronous generators. Balanced three-phase
Systems and circuit analysis and power calculations. Network calculations and associated Credit 3 lowa State http://classes.
Power Elec- numerical algorithms. Two-port circuits. Voltage regulation. Resonance and power University iastate.edu/
tronics factor correction. DC and induction motors. Power electronic circuit applications
to power supplies and motor drives. Electronic loads and power quality. Nonmajor
graduate credit.
Prereq: Junior classification in engineering. Multi- disciplinary approach to
EE 388: sustainable engineering and international development, sustainable development,
Sustainable Fn- appropriate design and engineering, feasibility analysis, international aid, business
ineering and development, philosophy and politics of technology, and ethics in Credit 3 lowa State http://classes.
Ignternati% nal engineering. Engineering-based projects from problem formulation through University iastate.edu/
e implementation. Interactions with partner community organizations or interna-
P tional partners such as nongovernment organizations (NGOs). Course readings, final
project/design report.
FnEri?ii:ction to Prereq: 303 or 441 or 442. Half-semester course. Magnetic circuits. Power trans- lowa State s
AC Gircuits and formers. AC steady state and three-phase circuit analysis. Basic principles of opera- | Credit 3 Universit ia stpa{t e edu/ :
Motors tion and control of induction and single-phase motors. Nonmajor graduate credit. y :
E E452: Electri- | Prereq: 303; 330 or 332; credit or registration in E E 324. Basic concepts of electro-
cal Machines magnetic energy conversion. DC motors and three-phase induction motors. Basic .
and Power introduction to power electronics. Adjustable speed drives used for control of DC, Credit 3 Il?r\:il\?esr?tte gt:g{e/c‘!zslf;es
Electronic induction, and AC motors. Experiments with converter topologies, DC motors, AC y :
Drives motors and adjustable speed drives. Nonmajor graduate credit.
Prereq: 303, credit or registration in 324. Overhead and underground distribution
EE455:Intro- | system descriptions and characteristics, load descriptions and characteristics,
duction to overhead line and underground cable models, distribution transformers, power Credit 3 lowa State http://classes.
Energy Distri- | flow and fault analysis, overcurrent protection, power factor correction, system University iastate.edu/
bution Systems | planning and automation, and economics in a deregulated environment. Nonmajor
graduate credit.
E E456: Power | Prereq: 303, credit or registration in 324. Power transmission lines and transform- .
Systems ers, synchronous machine modeling, network analysis, power system representa- Credit 3 Il?x\i/\?esr?tte gt:g{éc!?jsjf -
Analysis | tion, load flow. Nonmajor graduate credit. y :
EE457: Power | Prereq: 303, credit or registration in 324. Power system protection, symmetrical .
Systems components, faults, stability. Power system operations including the new utility Credit 3 IL?r\]/\i/\?eSrE?tte g:gt/écg?iﬁ; >
Analysis Il environment. Nonmajor graduate credit. y :
EE554: Power | Prereq: 456, 457, 475. Dynamic performance of power systems with emphasis on .
System stability. Modeling of system components and control equipment. Analysis of the Credit 3 Il?r\:il\?esr?tte gt:g{e/c‘!zslf;es
Dynamics dynamic behavior of the system in response to small and large disturbances. y ‘
\EaEnch(Si:Eﬁde_r Prereq: 455. Transient models of distribution components, automated system lowa State htto://classes
anced tnergy planning and distribution automation, surge protection, reliability, power quality, Credit 3 o nttp: :
Distribution | ics and intell licati University iastate.edu/
Systems power electronics and intelligent systems applications.
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EE556: Power | Prereq: 452. Converter topologies, AC/DC, DC/DC, DC/AC, AC/AC. Converter applica- .
Electronic tions to do motor drives, power supplies, AC motor drives, power system utility Credit 3 'lj’V.Va Stgtte htttp't// cla:jss/es.
Systems applications (var compensators) and power quality. niversity lastate.edd
Prereq: EE 456 or instructor approval. Industry status and expected growth; power
EE55TX: Elec- | extraction from the air stream; electric machines & power electronics topologies
tromechanical | for wind energy conversion; machine-grid power electronic circuits & controller
Wind Energy interface, collector (distribution) networks: harmonics, flicker, over/under-voltages, Credit 3 lowa State http://classes.
Conversion and | filters, low-voltage rider- through, and reactive compensation; relaying; transmis- University iastate.edu/
Grid Integra- sion expansion; grid operation & coordination including intermittency, frequency
tion control and reserves storage technologies & hybrid configurations; interaction with
electricity markets; transmission expansion and inclusion of wind in planning.
Prereq: 456, 457 or equivalent background. Characteristics of bulk energy conver-
EE552X: sion, storage, and transport technologies. Environmental legislation. Modeling of .
Energy Systems | electricity markets. Evaluation of sustainability and resiliency. Types of planning Credit 3 'lj’VYa Stgtte htttp't// cla:jss/es.
Planning analyses; economic, multi-sector, long-term, national. Planning tools and associ- nIVersity lastate.equ
ated optimization methods.
Aer E 381X: Prereq: Ma'gh 166, Physics 21. Basic introducti'on'to the fundamerlltails ofWind.En-
Introductionto | &9 and Wlnd Energy conversion systems. Topics include but not limited to various Credit 3 lowa State http://classes.
Wind Energy types of wind energy conversion systems and the aerodynamics, blade and tower University iastate.edu/
structural loads, kinematics of the blades and meteorology.
AerE481X: Prgreq: Aer E 381X or senior c[assiﬁcation in engineering or junior in engineering
Advanced with a coursein fluid mechamcs. Advanced topicsin wind energy, emphasm on cur-
Wind Energy: rent practices. Theoretical foundg'uons for honzqntal and vertlcql axis wind turbine. Credit 3 lowa Stgte http://classes.
Technology and Design gode; for energy conversion systems Qe5|g|), aerodynamlc an styugturgl University iastate.edu/
Design load estimation, wind resource characterization wind farm design, optimization.
Nonmajor graduate credit.
Prereq: 378, 345. Atmospheric circulations, atmospheric boundary layer wind, bluff-
EM570:Wind | body aerodynamics, aeroelastic phenomena, wind-tunnel and full-scale testing, Credit 3 lowa State http://classes.
Engineering wind-load code and standards, effect of tornado and thunderstorm winds, design University iastate.edu/
applications.
Prereq: Undergraduate engineering degree or permission of instructor. Materials,
| E543X: processes and systems required to produce the major components (blades, towers, .
Wind Energy nacelles) of megawatt scale wind turbines. Transportation, manufacturing siting Credit 3 'lj’VYa Stgtte htttp't// cla:jss/es.
Manufacturing | and procurement decisions as it relates to these large components in an expanding niversity lastate.edd
industry.
Mechanical Mechanical PowerTransmissiqn is designeq to give stu;ients an overview of the http://www.iwcc.
Power terminology, theqry of operation, and spec[ﬁc devices |nvoIv§:d |n.the movement of Credit 4 lowa Western edu/progrgms/pro-
Transmission energy. Belts, chains, gears, shafts, hydraulics, and pneumatics will be examined. Community College | gram.asp?id=
Emphasis will be on systems used in wind energy. susenergyaas
http://www.iwcc.
Advanced WTT 202 Advanced Wind Energy will explore the wind energy field, practices, and Credit 4 lowa Western edu/programs/pro-
Wind Energy policy. Community College | gram.asp?id=
susenergyaas
: “Wind Energy Technology is the wave of the future, and . ;
E#Zﬁgg‘ﬁﬁ d lowa Western's new certificate program will enable you to get on board with this lowa Western Q(titlf /[/J/r\(l)vgv;lawn::;;io
Fn ergy.Te h expand.ing career fleld: The Wind Energy Technician certificate program s designed | Credit 17 Community College | gram.asp?id=
Certificate ;o }:roylde.thi Iilastlg skills gnd Ifn;)wledge r;ee.deddtforb gntr)ll,-level jobs in the manu- windene r'gy cer
acturing, installation, and maintenance of wind turbines!
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solar power, geo-thermal, and sustainable construction practices.

Course Credit or
Course Name | Course Description Type (ﬁntact College Name Contact Website
ours

This program was developed to prepare individuals as plant maintenance techni-

cians. Students will learn basic principles and technical skills in maintaining and

troubleshooting common electro-mechanical systems used in industry. Skills are

developed in basic electrical and mechanical theory as well as specific skills needed http://www.witcc.

for troubleshooting and repair of today’s industrial systems. There is a high demand edu/programs/pro-
Industrial Plant | for industrial maintenance technicians in the Siouxland area. Employers are seeking Credit 34 Western lowaTech | gram.cfm?id=129
Technology trained individuals with both mechanical and electrical maintenance aptitude and Community College | &CFID=12027606&

troubleshooting skills. According to the Bureau of Labor Statistics, employment of CFTOKEN=982315

industrial machinery mechanics is expected to grow 7 percent from 2006 to 17

20716. As factories become increasingly automated, these workers will be needed to

maintain and repair the automated equipment. (Occupational Outlook Handbook.

Bureau of Labor Statistics 2006-2007.)

) . NIACC has created a one year wind turbine technician program. Students will learn ) .

¥Z LrL(iﬂTcui;t;me about arc flash protection, electric motor drives, PLC’s, hydraulic torqueing, fiber Credit 35 North lowa Area Eatfll/r{mmar]'/a“
Program optics, hydraulics, preventative maintenance, and the the history of wind energy in Community College eltron.html

the United States. :

The NIACC welding program is a one year program. Students are taught a variety http://www.

of welding techniques. The newly built lab contains all new welding equipment North lowa Area niacc.edu/catalog/
Welding including Lincoln Electric TIG machines, MIG machines, Lincoln Electric Robotic Credit 38 Community College catalog_08_09/

e-Cell, and a C(NC plasma table. The NIACC welding facility is AWS certified and AWS YROUCIE | NIACCO809cata log.

certification is attainable for students. pdf

The number of wind turbines in lowa and in the United States continues to increase,

as does the need for skilled workers who are able to install, maintain, service, and

operate them. The Wind Energy Technician program encompasses the skill sets . .

needed as a technician and/or operator, depending on the career path students E(tjtp/./ 1 ‘(;W;%VSV/'KC'
Wind Turbine | choose. A number of certificate and diploma options will be available, allowing r: Eamgcfm7id—
Maintenance | students to customize their interests and training accordingly. Wind is the fastest Credit 39 Western lowa Tech ?9798(CF|D—1.2 a
Specialist - growing energy source in the United States. In 2007, wind energy production Community College 027606&CFTOK
Diploma increased by 21 percent, and a recent report by the U.S. Department of Energy EN=982315

suggests that it could contribute 20 percent of the nationiLs electricity by 2030. 17_

Although BLS does not collect data specifically on wind energy employment, the

American Solar Energy Society estimates that in 2006 there were 16,000 jobs in

wind turbine construction and maintenance.

Powerline installers construct and maintain electrical overhead and underground

powerlines in this challenging out-of-doors career. As a student, you receive train-

ing in a 40-acre outdoor laboratory as well as in the classroom. You learn to climb, . .
Powerline set, and remove various sized poles; frame structures; install conductors and street zfjtf/é/rzvsmmcc
- Diploma lights; install underground cable; trim trees; and operate trucks along with various Credit 51 Northwest lowa students/academics/
Program equipment. In conjunction with the hands-on experience, you learn about electri- Community College roaram-details

cal concepts and theory, construction techniques, transmission and distribution gs 27ID—67 :

systems, safety, materials, and hardware. In addition, you learn communication pxiib=

skills and earn a First Aid Certificate. You also have the opportunity to earn a Class A

Commercial Driver’s License.
ngg@ﬂ%gan' This AAS degree prepares students for immegiiate employment as glectronic, electri- Credit 65 North Iovya Area 25&5’ /(r{;\ijv:tvr\:anll/acc
Technology cal, and mechanical maintenance personnel in manufacturing settings. Community College eltron.html

. Wind Turbine fields are cropping up all over the Midwest, which means that jobs are . .

gg:trzlﬁlt\)lllg d awaiting those that want to pursue this exciting and growing career field. Students lowa Western L](tjtf /r/)/r\glgv:zmr/l;o
Ener gy'Te h- in.the Associates of Applied Science degree program will study core aspects of sus- Credit 65 Community College | gram.asp?id=
nology tainable energy technology and branch into specialized areas such as wind energy, SUs en'erg)}a a5
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check quality. Additional work in blueprint reading, heat-treating, and CNC machin-
ing is required.

Course Credit or
Course Name | Course Description Tybe Contact College Name Contact Website
» Hours

The number of wind turbines in lowa and in the United States continues to increase,

as does the need for skilled workers who are able to install, maintain, service, and

operate them. The Wind Energy Technician program encompasses the skill sets

needed as a technician and/or operator, depending on the career path students

. choose. A number of certificate and diploma options will be available, allowing . .

gl%%i?:;g_y students to customize their interests and training accordingly. Wind is the fastest Credit 66 Western lowa Tech z(tjtlf /F/)/r\(;vgv;%vsv/llt;c
AAS growing energy source in the United States. In 2007, wind energy production Community College dex.cfm7id=196

increased by 21 percent, and a recent report by the U.S. Department of Energy sug- "

gests that it could contribute 20 percent of the nation’s electricity by 2030. Although

BLS does not collect data specifically on wind energy employment, the American

Solar Energy Society estimates that in 2006 there were 16,000 jobs in wind turbine

construction and maintenance.

Renewable Energy Systems Specialists are responsible for installing, maintain-

ing, and troubleshooting photovoltaic systems and wind turbines. People in this

position need a strong electro-mechanical background and therefore will receive e
Renewable such training. Renewable Energy System Specialists need to be able to analyze a Eastern lowa e dli) /hi hs chb ol /‘
Energy Systems | site, install equipment and have working knowledge of electrical systems, pumps Credit 66 Community Colleae | oro rag1s Jcareer/
Specialist AAS | and motors related to renewable energies. A career in renewable energy systems District yLolleg gnv?ronmental/en—
Program generally requires a minimum of two years college education. Some renewable eray/index.html

energy systems programs are longer in length and may culminate in a baccalaure- 9 '

ate degree. However, for a technician-level position, a two-year degree is most

common.

Register now for Des Moines Area Community College’s Industrial Electro-Mechan-

ical Technology program. In just two years, you can earn an Associate of Applied

Science (A.A.S.) degree and be ready to take your place in the exciting wind energy
Wind Turbine | industry. With your A.A.S. degree from DMACG, you'll be qualified for a position in Des Moines Area go.dmacc.edu/pro-
Technician AAS | wind turbine technology. It’s a high-skill, high-pay job with a secure future. You Credit 66 Community College | grams/windenergy/
Program will be able to work in many areas of the country, including right here in lowa. FPL - Ankeny Pages/welcome.aspx

Group is the largest generator of wind energy in the nation. In the next few years,

the Florida-based company will triple its wind energy output to 9,000 megawatts.

Part of that expansion will take place in lowa.

The program prepares students to become qualified and gainfully employed in vari-

ous entities of the Wind Energy Industry. This program curriculum will expose stu-

dents to the fundamentals of site acquisition, design, construction, turbine service, htp://www.nicc
Wind Turbine operation, preventative maintenance and repair. The program fogus will provide.skill edu /in dex php7 :
Repair set training in safety, repelling techn_lques, first ald,'communlcqtlons, G‘eographlc‘ Northeast lowa option:cdm r;rog
Technician- Informa.tlon System (@IS) theory, maintenance of wind generatlng equipment, with Credit 7 Community College ram&taske=view&
-AAS and empha§|s on meghamcal systems apd sub§ystem5 (turbine components, gear boxes, Calmar programid=125&
Diploma gear failure, lubricants and preventive maintenance). Further, students in this course Aimar&ltemid=71

of study will receive training in the compilation of data for determining the accuracy 5

and function of mechanical and electrical equipment for wind turbine generators,

hydraulic systems, electrical systems, AC/DC theory, generation/power distribution

theory, fastening/tension/torquing, rigging and crane signaling.

As a Heavy Equipment Operation and Maintenance student, you learn both the

operation of heavy construction equipment and the preventative maintenance
Heavy Equip- | and repair of the equipment. You will be able to develop occupational skills using http://www.nwicc.
ment Operation | crawler tractors, motor graders, self-propelled scrapers, rubber-tired loaders, Northwest lowa edu/prospective-
& Maintenance | compaction equipment, dump trucks, backhoes, and hydraulic excavators. In Credit 75 Community Coll students/academics/
- Diploma or addition, the program provides tractor-trailer training, which allows you to obtain ommnity toflege program-details.
AAS Program | a Commercial Driver’s License. Loading and safe transportation of heavy equip- aspx?ID=65

ment to the job site is also covered. Training occurs both on campus and at various

off-campus sites.

This program provides in-depth study and considerable hands-on skills in the ma-
General ching processing qf a variety of metals. Students become proﬁcienft in the operation .
Machinist/ ofmllls, Iathes, grlr!ders! drills, and saws as.they gomplete |nqrga5|ngly cor_nplex . North lowa Area http://www.nlacc.
Tool and Die projects while hpldlng tight toleranceg. Various pieces of precision measuring Credit 77 Community College ed.u/.mdustnql/ma—
Technology equipment (optical comparator, coordinate measuring machine, etc...) are used to chinist/tooldie.html
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Course Name | Course Description Tybe Contact College Name Contact Website
» Hours
Renewable Energy Technology is a 21-month (seven- term) program that will give
students conceptual as well as hands-on training in technology and practices used . o
Eﬁgregwyable the the solar and wind energy field. This program focuses on renewable energy Indian Hills mltlggjvmxlr'slgsu/m
Technology - equipment, production, distribution and co.ntrol yvith an emphasis on solgr and Credit 78 Community College tech)renewenergy
ARS Degree wind power. Geothermal energy transfer will be included. Students meeting all hm :
program and graduation requirements receive an Associate of
Applied Science degree.
Electrical Technology is a great program for those who wish to combine electrical
Electrical Tech- | Wiring skills with industrial electronic fundamentals. Building on the Industrial and http://www.nwicc.
nology - Adv Commercial Wi.ring program, students wi!l develop addit.ional skiIIs.in industrial . Northwest lowa edu/prospective-.
Standing A AS controls gnd will use the [ate;t technologu?s for electronic motor drives, and plant Credit 79 Community College students/acadgmlcs/
Program automation. Further studies include electrical control of temperature, pressure and program- details.
liquid flow. Upon completion of the Electrical Technology program, graduates are aspx?ID=67
fully prepared to enter today’s competitive job market.
Wind Energy & The training focus on construction, maintenance, repairan.d operation of win.d Fﬁgs/ é‘évl}"/'m;‘p;am S
Turbine turblnes contmues.through thelr entire lifespan. Congtructlon of towers, routine Credit 80 lowa Lakgs st dy Jindustrial/
Technology maintenance, repair and operation to meet the growing demand for skilled techni- Community College wind__ener
cians who can install, maintain and service modern wind turbines. et dge))’(_ht m
Industrial :
Maintenance | The curriculum is designed to introduce students to skills needed for a variety of Credit 81 Kirkwood Cvt;ga//e v;\lljv/\;vltlgrk
and HVAC careers in energy related fields, including wind turbine manufacturing. Community College Jind ex.oho?d=474
Technology Phpia=
Instrumentation and Control technicians solve electrical, electronic, and computer
problems using their minds and hands. These technicians install, upgrade, main-
tain, and repair automated equipment in industries that produce everything from
appliances, medical equipment, ethanol and electric power. These principles are
applied in the lab settings of the classroom and during the 42-day internship during
the fall of the second year. As an Instrumentation and Control student you learn htto://www.nwicc
Industrial In- calibration and control of industrial process equipment. You learn about process e df/ 105 ective-
strumentation | variables such as motor speed, temperature control, humidity control, pressure, Credit 36 Northwest lowa stu dgnt s/r;a .
& Control - AAS | levels, and flow rate. To enter this high-tech program you should have an interest Community College ~ detail
Program in problem solving. The program has high school options and part-time schedules prog;?[r)n_me als.
available. NCC has the only Industrial Instrumentation and Control program in lowa. aspreib=
Partnerships with several area industries allow greater learning opportunities, and
the diversity of the program allows you a wide choice of employment after you
graduate. There is a critical shortage of people who are trained in Industrial Instru-
mentation and Control. Graduates are working in food processing facilities, manu-
facturing plants, electrical power-generating plants, ethanol plants, and more.
Renewable ; o : : http://www.eicc.
Energy The suite of continuing education classes offered at Eastern lowa Community Non- Eastern lowa edu/adultlear
Continuing (glle.ge contains: Energy Efficiency, Solar PV, qull Wmd, MlcrpHydro, Small Scale Credit 4 Community College ning/programs/
Education Biodiesel, Fuel Cells, and Renewable Energy applications for Disaster Response. District E(:ntlmumged/l ndex.
m
http://www.swcc
iowa.edu/index.
Wind Energy Non- 8 Southwestern php?option=com_
Conference Credit Community College | content&task=vi
ew&id=60&Item
id=636
Current -
Self-directed,
Internet-based http://www.ede.
Courses for Non- 86 lowa State iastate.edu/N on-
Power System Credit University Credit/TEG-and- ISU/
Operators teg.html
NERC-Approved
Education
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e Course izl .
Course Name | Course Description T Contact College Name Contact Website
YP€ | Hours
This program is designed for people who seek entry level job in a wind-based
electric power generation facilities. Currently there are thousands of wind-based
electric generators operating in the United States. Due to environmental reasons as
well as a desire to limit reliance on foreign oil, it is expected that wind-based energy
is going to be developed at a rapid pace over the next decade. It should also be
noted that during the last decade, wind-based energy has dramatically improved htto://www.thek-
Wind Energy its economical competitive position. Some believe that this type of energy is already | Non- 20 Southeastern 0 O\f/i od ebag e ora/
Technology competitive enough to replace large segments of conventional energy sources. Credit Community College y dg tpho 9
In many other countries this source of energy is being used widely in a successful Sec/aaet.php
manner. This indicates that there are no technological impediments stopping wide
expansion of this energy sector in the United States. There are very few institutions
in the country that provide training for entry-level workers for wind-based electric
power plants. Wind-based electric plants (farms) are operated by small groups of
highly-trained individuals.
Biomass
Prereq: Undergraduate training in an engineering or physical or biological discipline
or degrees in agriculture or economics. Introduction to the science and engineering htto://www.bio-
Biobased Prod- | of converting biorenewable resources into bioenergy and biobased products. Survey lowa State e ngw iastate.edu /
ucts Seminar | of biorenewable resource base and properties; description of biobased products; Credit 0-1 Universit acad efni o oijrs s
-BRT506 A/B | methods of biorenewable resource production; processing technologies for fuels, y html :
chemicals, materials, and energy; environmental impacts; economics of biobased
products and bioenergy.
BI0275 - :
Careersin Discussions related to biotechnology careers, organizations, employee skills, and Credit 1 Northwest lowa Zatlf/{,{) stt\;vsvevc?l\g'r']cs(/
B?technology the job market. Community College 79/Files/biotech.pdf
- Course
BI0264 - http://www.
Fermentation | Covers principles related to fermentation and basic techniques. Fermentation equip- Credit 5 Northwest lowa nwicc.edu/Post/
Processes - ment is utilized to obtain products. Lab included. Community College | sections/79/Files/
Course biotech.pdf
. . . . . . http://www.
But | ot i o e Mebotsonedapematon e | |5 | et | koo
Course included ! ! : Community College | sections/79/Files/
: biotech.pdf
BI0242 - Issues . . . o ) . http://www.
in Biotechnol- This course will cover the ethical and moral implications of biotechnology as it ap- Credit 3 Northwest lowa nwicc.edu/Post/
plies to plants, animals, human health and forensics. Community College | sections/79/Files/
pyStourse biotech.pdf
This course is an overview of Biotechnology which will emphasize applications
of DNA/RNA technology, and molecular biology. Topics will include cloning, gene :
gh(gi%l]—t(l)ntro— therapy, plant biotechnology, DNA fingerprinting, genetic testing, and various Northwest lowa 255?(!/::’1?/";0 st/
Biotechnology products made through biotechnology. The course is intended for those who havea | Credit 3 Community College | secti o'n s/79/Files/
~ Course strong desire to learn about the principles of biotechnology and their applications biotech.pdf
and/or have an interest in pursuing a career in an industrial, academic, or biomedi- P
cal research laboratory.
SCI110-Basic | The purpose of this course is to cover basic laboratory concepts and techniques. The http://www.
Lab Methods | main emphasis will be on skills and attributes one would need to work effectively in Credit 3 Northwest lowa nwicc.edu/Post/
for Lab Techni- | alaboratory setting. The concepts and skills learned in this course are so essential to Community College | sections/79/Files/
cians - Course | working in a lab that they are tested again prior to entering the coop experience. biotech.pdf
A E325. Biorenewable Systems. (Cross-listed with Agron, An S, BusAd, Econ, TSM). http://www.public.
. (3-0) Cr. 3. E.Prereq: Econ 101, Chem 155 or higher, Math 140 or higher. Converting jastate.edu/
Elg{:rr}]e:vable biorenewable resources into bioenergy and biobased products. Biorenewable con- Credit 3 ll?me?ﬁ;te ~(atalog/2009-
y cepts as they relate to drivers of change, feedstock production, processes, products, y 2011/courses/
co-products, economics, transportation/logistics, and marketing. ae.html
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periods. (Offered Even Springs)

Course Credit or
Course Name | Course Description T Contact College Name Contact Website
ype Hours

Prereq: BRT 501 or one course in organic chemistry. Basic principles for the htto://www.bio-
Production and | production and utilization of biobased fuels with special emphasis on ethanol and lowa State ren%w iastaté edu/
Use of Biofuels | biodiesel. Fermentation of carbohydrates to ethanol and transesterification of veg- | Credit 3 Universit academics i oUrses
- BRT 545X etable oils and animal fats. Process chemistry of ethanol and biodiesel manufactur- y htm :

ing. Fuel properties and utilization in internal combustion engines.

.| Prereq: Undergraduate course work in thermodynamics and transport phenomena. . g
Igf;ggg?;nm; Introduction to thermal and catalytic processes for the conversion of biomass to lowa State ?gg;z/v/\iz:mébgi_u /
of Biomass - biofuels and other biobased products. Topics include gasification, fast pyrolysis, Credit 3 University academics y T
BRT 535X hydrothermal processing, syngas to synfuels, and bio- oil upgrading. Application of htm :

thermodynamics, heat transfer, and fluid dynamics to bioenergy and biofuels.
Prereq: Undergraduate training in an engineering or physical or biological discipline
or degrees in agriculture or economics. Introduction to the science and engineering . .
(F#ré(ii:rr:ne:\:la_ls of converting biorenewable resources into bioenergy and biobased products. Survey lowa State :]et}]zv/v/ ‘i,mg;sble(:i_u /
able Resources of biorenewable resource base and properties; description of biobased products; Credit 3 University acad efni os/c durs s
~BRT501 methods of biorenewable resource production; processing technologies for fuels, him :
chemicals, materials, and energy; environmental impacts; economics of
biobased products and bioenergy.
ME 535: Ther- IPrere(;]: Updergrahduatelcou(rjse wc|>rk.in thermod)]inanp]ics and trqnsp(;r;'phenomena..
v ntroduction to thermal and catalytic processes for the conversion of biomass to .
rrf‘rgggsesrm;a(l)f biofuels and other biobased products. Topics include gasification, fast pyrolysis, Credit 3 Il?mesr?tt; Ii;t:&{éclzﬁ;as
Biomass hydrothermal processing, syngas to synfuels, and bio- oil upgrading. Application of :
thermodynamics, heat transfer, and fluid dynamics to bioenergy and biofuels.
AE325: Prereq: Econ 101, Chem 155 or higher, Math 140 or higher. Converting biorenewable
Biorenewable | resources into bioenergy and biobased products. Biorenewable concepts as they Credit 3 lowa State http://classes.
Systems relate to drivers of change, feedstock production, processes, products, co-products, University jastate.edu/
economics, transportation/logistics, and marketing.
Prereq: A E 216 or equivalent, Math 160 or 165, one of Chem 167 or higher, Biol 173
AE411: or 211 or higher or BRT 501, senior or graduate classification. Sustainability, cleaner
Bioprocessing | production. Taxonomy, kinetics, metabolism, aerobic and anaerobic fermentation. Credit 3 lowa State http://classes.
and Biofuels, bioenergy and coproducts. Mass/energy balances, process integration, University iastate.edu/
Bioproducts pretreatment, separation. Membrane reactors, bioelectrolysis, microbial fuel cells,
nanotechnology, genetic engineering, mutagenesis.
. Highlights applications of biotechnology to improve human life and the environ- - http://www.uni.
ﬁlOtﬁEQEgLOSgy ment. Introduction to microbial, animal, and plant biotechnology using a problem- | Credit 3 ﬁglr\tlfel:esrlr?lg\fv 3 edu/catalog/08-10/
PP based approach requiring team work. Discussion, 3 periods. (Variable) index.shtml
Introduction to Biotechnology provides a general introduction to the field of bio- http://www.iwcc.
Introductionto | technology as it relates to science, medicine, and industry. Topics explore trends and Credit 4 lowa Western edu/programs/pro-
Biotechnology | methodologies in biotechnology and its global impact. Laboratory work comple- Community College | gram.asp?id=pre
ments each of these areas of study. biotechmbas
http://www.nicc.
: ; . ; du/index.php?
. Explores the expanding field of biotechnology and how it impacts science and edu n
?troductlon R society. Examines fundamental biological, chemical, and mathematical principles as . Northeas.t lowa optlon—com__
l0science they apply to biotechnology. Laboratory activities emphasize essential methodolo- Credit . Community College program&tagk—
Technology 1€y apply L0 biotechnology. Lat il P Calmar course_detail&
gies employed in scientific inquiry and experimentation. o~
course_id=BI0-
248&credit=4.00
Highlights the theory and applications of plant tissue cultures, genetic engineering
Plant (including use of plants for production of antibodies and vaccines), marker- assisted University of http://www.uni.
Biotechnology selection, and genomics. Lab component gives students practical experience with Credit 4 Northern lowa edu/catalog/08-10/
the biotechnology applications discussed in lecture. Discussion, 2 periods; lab, 4 index.shtml
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energy industry employment.

Course Credit or
Course Name | Course Description Tybe Contact College Name Contact Website
» Hours

Itis an inductor level biotechnology course emphasizing plant and crop-based

resources for the production of biobased products including renewable biofuels.

This course is designed to familiarize students with many bioprocessing principles.

Topics include biology, microbiology, chemistry, biochemistry. An introductory

exploration of agricultural and industrial practices together with the global impact
Bio-Mass to of bioprocessing will be examined. Laboratory work topic of study. 1.) Compare and Credit 4 lowa Western http://www.iwcc.
Bio-Fuels contrast bioprocesses 2.) Explain dynamics of biofuel process 3.) Investigate con- Community College | edu/

cepts of biology chemistry and biochemistry of biomass as it pertains to industrial

laboratory 4.) Compare and contrast cell structures and cellular processes, including

metabolic pathways, cell growth and product production of bacterial, yeast and

plant cells 5.) Analyze the environmental impact of agricultural and bioprocessing

industries as it applies to water and soil.

Through a series of twelve credit hours of graduate coursework, the Biorenewable
Biorenewable | Resources and Technology certificate will offer students from a wide variety of http://www.ede.
Resources science and engineering backgrounds an exposure to advanced study in the use of lowa State iastate.edu/Cer-
and Technol- plant- and crop-hased resources for the production of biobased products, including | Credit 12 Universit tificate/Graduate-
ogy Graduate | fuels, chemicals, materials, and energy. The program aims to train professionals to y Certificates Online/
Certificate serve the emerging bieconomy, and in so doing to serve state, national, and global bio.html

needs in moving toward a more sustainable industrial economy.
g - -
Minor in _The Ph.D. minor in Blorenewab[e Resources and Technplogy requires 15 credits, _ lowa State renew.lqstate.edu/
Biorenewable |ncIud|ng.6 credits of core-reqmred.courses qnd 9.cred|ts of core elective courses Credit 15 University acadfemlcs/degree-
Resourcesand | rePresenting at least 3 of the 4 barrier areas identified by the US DOE. requirementsop-
Technology tions.html
Biomass The Biomass OpgratiopsTechnology gertiﬁcq@e is designed to train individuals to be- . http://go.dmacc
Operations come operators in a biomass production facility. A'g the com'pletlon o_f the program, ' Des Mom_es Area edu /prog}ams ’
Technology the students should. be able to understand.the bas!c operation of a blomqss plant, Credit 17 Community College Jiemt/pages/bio-
Certificate as well as the chemical flow, instrumentation, environmental and safety issues, lab - Ankeny masscert aspx

sampling techniques and other complex plant operations. ’
Master’s of The Master’s of Science degree in Biorenewable Resources and Technology requires http://www.bio-
Science in 30 credits, including 6 credits of core required courses, 9 credits of core elective lowa State renew.iastate.edu/
Biorenewable | courses representing at least 3 of the 4 barrier areas identified by the US DOE, at Credit 30 Universit academics/degree-
Resourcesand | least 9 credits of research, and an additional 6 credits selected from elective courses y requirementsop-
Technology (including additional research credit). tions.html

This course surveys the relevant chemistry with products and laboratory testing.
Intro to Introductions to general chemistry, organic chemistry and acid and bases are o
Biofuels presented and their relationship to proper processing and testing procedures. Topics | Credit 32 gﬁﬁﬁ]ﬂﬁw@oﬁgh o 25&5’ el eiaite
Chemistry will be focused on industry specific interests such as feedstock variations and test- yRoleg

ing techniques.

Learn how to make fuels from renewable sources. Biodiesel and ethanol are fuels
Basic that can be blended with traditional petroleum derived fuels for use with current e
Renewable engine technology. Relevant topics include feedstock choices, process dynamics, Credit 32 g\(l)t:;t[grnnl‘(t)wgoTloleeche zgp'/ hoilerwitcc
Fuels product refining, fuel use guidelines and process economics. Explore unitytofleg 4

this growing industry and understand its importance to our energy supply.

The AAS Biofuels Technology degree offers extensive hands-on training for students htto://www.iowa-

who desire to work in the manufacture of ethanol and biodiesel fuels. This degree @ n['i.ral edu ﬁn ath
Biofuels will provide students with the analytical skills necessary to perform quality assur- Credit 63 lowa Central scienc e./s dence/
Program ance analyses according to the American Society for Testing and Manufacturing Community College Ibiofuels/

(ASTM) specifications for ethanol and biodiesel as well as learn how to manage the prggrams [UL13E

day-to- day operations of a biofuels refining facility. ndex.asp

This program gives an overview of various renewable energy technologies and their htto://www.iaval-
Biotechnology | current applications including ethanol and biodiesel production, wind and solar and lowa Valley Com- le pédu [ /.:ab out/
- Renewable geothermal enemy. Students will gain an understanding of the processes involved Credit 65 munit Co%ll ege ryo‘ rams- dearees/
Energy Tech- in ethanol and biodiesel production from biomass. Laboratory exercises will provide Distri c¥ 9 E en%wabl eEngr
nology (ECC) hands-on experiences and the vocational skill needed for entry into renewable him 9y-
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Course Name | Course Description Tybe Contact College Name Contact Website
» Hours
: This program prepares students for career as a maintenance technician in the .
E/:gmf:; ance biomass technolgies field. At completion of this program students should be able to Des Moines Area E(titlf /'/ /rgo'gmicc'
Technologies troubleshoot and repair industrial equipment ranging from basic mechanical equip- | Credit 66 Community College i emf/P;? il
AAS Pro grlam ment and electrical motor controls to the more complex systems used in biomass - Ankeny COme.as (-1(
g environments. Biomass includes ethanol, biodiesel, and cellulose fuel production. -asp
http://www.kirk-

. The Biotechnology career program supports lab technitions and lab based manufac- . Kirkwood wood.edu/site

il o0 turing in terms of biofuels and foods. el i Community College | /index.php?p=
18095
What is Biotechnology? A technology based on biology, used in agriculture, food
science, medicine, and industry. About the Program NCC's Biotechnology Lab
Technician Programs curriculum is designed to meet the increasing demands of
businesses and industries seeking skilled lab technicians for employment in labora- . .
Biotechnolo tory and industrial settings and as quality control/quality assurance technicians. L](tjtf /'/ /r‘glswgtm'“
Lab Techni dgﬁ Students who complete the program will have necessary laboratory and communi- Credit 7 Northwest lowa stu dgnt s/g —
- AAS Proaram cation skills needed for employment. Individuals who like the challenge of working Community College roaram- details
9 in a laboratory are encouraged to apply. Students will learn how to operate equip- gs 27ID—38 :
ment and master techniques commonly used in a lab. This will include maintenance prifb=
of cell cultures, genetic engineering techniques, protein separation techniques, UV
spectrophotometry, High Performance Liquid Chromatography (HPLC), and record
keeping to name a few.
Doctor of The Ph.D. degree in Biorenewable Resources and Technology requires 72 credits, http://www.biore-
Philosophyin | including 6 credits of core required courses, 18 credits of core elective courses repre- lowa State new.iastate.e du/
Biorenewable | senting at least 3 of the 4 barrier areas identified by the US DOE, at least 24 credits Credit 72 Universit academics/degree-
Resourcesand | of research, and an additional 24 credits selected from elective courses (including y requirementsop-
Technology additional research credit). tions.html
http://www.

; . . iowalakes.edu/
Biorenewable The Biorenewable Fuel Tgchnqlpgy program offers the knowledge anq skllls.ap— . lowa Lakes programs._study/
Fuel plicable to employment in facilities processing corn and/or soybeans into primary Credit 77 Community College | agriculture/biore
Technology products, such as ethanol and biodiesel, and usable co-products. Hewable AL/

index.htm
Ethanol plants utilize fermentation processes to produce ethanol from nutrients
derived from corn. The Agricultural & Biofuels Process Technology program will
Agricultural/ teach you to apply scientific principles and technical skills in support of ethanol fer- htto://www
Biofuels mentation plant processes. You will receive hands-on training, and study electrical Indian Hills in dri)e;nhills e&u Jco
Process and electronics theory, digital fundamentals, process control, instrumentation, high | Credit 82 o @l || i ch-/ aabiofu-
Technology - level equipment maintenance and analysis, and bioprocess laboratory techniques. yLoleg els.html 9
AAS Degree As a graduate, you will be prepared to work as an ethanol plant technician operat- .
ing scientific equipment that’s used in ethanol fermentation, bio-renewable fuel
production, and distillation processes.
The Bioprocess Laboratory Technology program provides training on large scale
Bionrocess fermentation and bioprocessing equipment, and in the application of scientific prin-
Lab%rat or ciples and technical skills in the bio- manufacturing industry. You will also receive Indian Hills http://www.indian-
Technolo y | instruction in automated process control and instrumentation technologies. The Credit 85 Community College | ills-edu/co urses/
AS Dear egy industry involves the production of a wide variety of agricultural, bio- pharmaceuti- YRONEGE | tech/biotech.html
9 cal, and chemical products with jobs available operating computer control systems,
monitoring gauges, taking samples, and performing lab tests.
http://www.swcc
, . : iowa.edu/index.

g November 17, 2010 6-9 pm Learn more about this clean buring alternative fuel. 10wa.ecu
Biodiesel ' A . . _— Non- Southwestern php?option=com_
Education I(B)gfirizgel:l%EoEalr)g lowa’s 15 community colleges in partnership with lowa Credit 3 Community College | content&task=vi

: ew&id=60&Item
id=636
Biodiesel : : : Non- lowa Western http://www.iwcc.
Workshop Learn more about this clean burning alternative fuel. Credit 3 Community College | edu/
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Water
Introduction to environmental aspects of watershed hydrology. Surface water
. hydrologic processes, pollution of surface water resources, surface water - ground N http://www.uni.
En\(/jlrrglr;mental water interactions, unsaturated zone hydrologic processes, movement of chemicals | Credit 3 Hglr\tlﬁresrlr:ylg\tva edu/catalog/08-10/
ydrology in soils, site characterization, and soil remediation techniques. Discussion, 3 periods. index.shtml
(Offered Even Springs)
Principles and applications of hydrogeology including study of runoff, stream flow,
soil moisture, and ground water flow. Examination and analysis of ground water htto://www.uni
Hvdrogeolo flow to wells, regional ground water flow, geology of ground water occurrence, Credit 3 University of e dLE)/ catalo )08-'1 o
YArogeolony | vyater chemistry of ground water, water quality and ground water contamination, Northern lowa index shtmgl’
ground water development and management, field methods, and ground water ‘
models. Discussion, 3 periods. (Offered 0dd Springs)
The availability of clean water and energy are critical to our quality of life. This
course will deal with the chemistry involved with water, water pollution, and water
purification. Students will collect water from various sources including rivers etc http://depts.loras.
CHE 215: near their homes and test them for various contaminants. The advantages and dis- edu/academ ics/
Energy and advantages of various sources of energy (fossil, nuclear, fuel cell, hydrogen, etc.) will | Credit 4 Loras College catalog/2008-
Water also be discussed. Then students will answer the questions, ““which energy source 10bulletin.
should be used? the cheapest? The one that pollutes the least?”” and ““what other pdf#page=94
criteria should be used to decide?” Prerequisites: L.LIB-100, L.LIB-105, L.LIB-110,
and L.LIB-112 or above. 4 credits.
%ﬁ%‘a?:rtemon Students will learn about leak detection and line location with units covering termi- | Non- 5 Kirkwood www.kirkwood.
Mains nology, theory, water audits, plastic lines and eliminating false positives. Credit Community College | edu/etc
Enmi{: W& In this class students will obtain information on chlorination chemistry, equipment, Non- 5 Kirkwood www.kirkwood.
Dosing y chemical feed, analysis and dechlorination, as well as state and federal requlations. | Credit Community College | edu/etc
Transformers This course covers theory, power distribution and the need for transformers while Non- 5 Kirkwood www.kirkwood.
learning how to read wiring diagrams for different controals and configurations. Credit Community College | edu/etc
Electric Motors This class introduces the theory and operation of the most common types of motors, | Non- 5 Kirkwood www.kirkwood.
including DG, single- phase AC ans three-phase AC. Credit Community College | edu/etc
Gereral
lE/llgfrﬁrtI:sLn @& This course covers basic electrical safety practices and procedures, troubleshooting Non- 5 Kirkwood www.kirkwood.
Troubleshoot- techniques for lighting, switching and power circuits. Credit Community College | edu/etc
ing
Operational This class will help operators learn effective strategies for setting up and solving ) . .
Math for Water | problems using fractions, decimals, percents, equations, unit conversions and word CNrZ(ri]it 5 gﬂ:ﬁ?ﬂt College ‘é\gﬁ‘/’i‘tkc"kwow'
Operators problems. yLoleg
Advanced
suspended | 11 4ruc lags filament structure, staining and identification will be covered with N Kirkwood kirkwood
Growth n this class filament structure, staining and identification will be covered wi on- 5 irkwood www.kirkwood.
Microbiology - hands-on staining and microscopic analysis. Credit Community College | edu/etc
Filaments
Sampling
Concerns for This class addresses proper sampling techniques, transportation and holding time Non- 5 Kirkwood www.kirkwood.
Public constraints for the sampling parameters required by the Safe Drinking Water Act. Credit Community College | edu/etc
Water Systems
Eeggilf?gati - This course will help utility personnel how to read and interpret specifications/ Non- 5 Kirkwood www.kirkwood.
&pDr awings drawings to better understand and participate in project planning and construction. | Credit Community College | edu/etc
; Coliforms, iron bacteria, zebra mussels and water bourne pathogens are discussed . .
Basic Water ; ! . e Non- Kirkwood www.kirkwood.
o as they relate to the occurrences, treatment and potential for regrowth within . 5 .
Microbiology distribution systems. Credit Community College | edu/etc
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TBrisz;:r\r,]Vear:sr Using the Internet students will explore the rudiments of water treatment. The topics
Iron & of this course include general issues operators face when dealing with iron and man- |  Non- 5 Kirkwood www.kirkwood.
Manaanese ganese levels. Along with reading assignments from the text, the course is enhanced | Credit Community College | edu/etc
0n|ir?e with audio, up-to-date photographs, interactive exercises, and online links.
Water Distribu- | Using the Internet students will obtain a working knowledge of potable water dis-
tion Systems tribution systems. The specific topic of this course is that of water quality for distribu- | Non- 5 Kirkwood www.kirkwood.
- Water Quality | tion systems. Along with reading assignments from the text, the course is enhanced | Credit Community College | edu/etc
Online with audio, up- to-date photographs, interactive exercises, and online links.
Water Distribu- Using the Internet students will obtain a working knowledge of potable water
tion Systems g!str!gut!on systems. Thg ]cspglglﬁc t(i\pilcs of t.h;]s c011(1r§e |nvo.Ive the |ss]lc1es of r\]/vater Non- Kirkwood www kirkwood.
- Distribution istribution systems and facilities. Along with reading assignments from the text, Credit 5 Community College | edu/etc
Facilities Online the course is enhanced with audio, up-to-date photographs, interactive exercises,
and online links.
Water Treat- http:// Véwv.v.zwc-
ment, Water We periodically offer continuing education classes for water treatment, distribu- Non- Southwestern c'ﬁw,%eﬁg{]'ﬂ &X.
Distribution, tion, and wastewater operators. Contact our office to be added to the list of future . 5 > Al
; Credit Community College | com_content&task
Wastewater offerings. —ViewRid=60&
Classes —VIEWSdd=
[temid=636
JarTesting for | This class teaches a simple straight forward approach to minimize treatment prob- Non- 7 Kirkwood www.kirkwood.
Water Analysis | lems, maximizing cost savings and extending the life of the filter media. Credit Community College | edu/etc
Motor Controls This course introduces the single and three-phase power distribution systems, mo- Non- 10 Kirkwood www.kirkwood.
tors and transformers with hands-on troubleshooting of the systems. Credit Community College | edu/etc
This course addresses basic electrical theory and safety practices/procedures, the ) : ;
Basic Electricity | proper use of meters and troubleshooting techniques for lighting, switching CNrggit 10 E(I)r;vr\;?l?r?it College \é\:jvl\:\//:tlilrkwood.
and power circuits yRoleg
This hands-on course covers theory of operation, hydraulics, packing, mechanical ) .
Eglr?dpss on seals, bearings and coupling alignment. Troubleshooting and hands-on assembly of CNrggit 10 gm?r?n Colleqe ‘é\:jvl\;%tkc"kWOOd'
pumps for water and wastewater plants will be covered. yLoleg
Basic Water Using the Internet students will explore the rudiments of water treatment. The top-
Treatment - ics of this course include general issues operators face when dealing with sedimen- | Non- 10 Kirkwood www.kirkwood.
Sedimentation | tation basins. Along with reading assignments from the text, the course is enhanced | Credit Community College | edu/etc
Online with audio, up- to-date photographs, interactive exercises, and online links.
Basic Water Using the Internet students will explore the rudiments of water treatment. The topics
Treatment - of this course include general issues operators face when insuring the Non- 10 Kirkwood www.kirkwood.
Al Bl quality of the water. Along with reading assignments from the text, the courseisen- | Credit Community College | edu/etc
y hanced with audio, up- to-date photographs, interactive exercises, and online links.
Basic Water Using the Internet students will explore the rudiments of water treatment. The topics
Treatment - of this course include general issues operators face when dealing with the fluorida- Non- 10 Kirkwood www.kirkwood.
Fluoridation tion processes. Along with reading assignments from the text, the course is enhanced | Credit Community College | edu/etc
Online with audio, up-to-date photographs, interactive exercises, and online links.
Basic Water Using the Internet students will explore the rudiments of water treatment. The
Treatment - Fil- | topics of this course include general issues operators face when dealing with the Non- 10 Kirkwood www.kirkwood.
tration Online filtration processes. Along with reading assignments from the text, the courseisen- | Credit Community College | edu/etc
hanced with audio, up- to-date photographs, interactive exercises, and online links.
Basic Water Using the Internet students will explore the rudiments of water treatment. The
Treatment - topics of this course include general issues operators face when dealing with . . .
(oagulation coagulation and flocculation. Along with reading assignments from the text, the CNrggit 10 E(')r:;v;ﬁ?rﬂt College \e/\ijvl\:\//i.tlilrkwood.
and Floccula- | course is enhanced with audio, up-to-date photographs, interactive exercises, and yLoleg
tion Online online links.
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Treatment

This course is a good review for those preparing to take the Water Treatment Plant
Operator Grade Il exam.

Course Credit or
Course Name | Course Description T Contact College Name Contact Website
ype H
ours
Water Distribu- | Using the Internet students will obtain a working knowledge of potable water dis-
tion Systems | tribution systems. The specific topic of this course is that of water mains for distribu- | Non- 10 Kirkwood www.kirkwood.
- Water Mains | tion systems. Along with reading assignments from the text, the course is enhanced | Credit Community College | edu/etc
Online with audio, up- to-date photographs, interactive exercises, and online links.
Water Distribu- | Using the Internet students will obtain a working knowledge of potable water
tion Systems distribution systems. The specific topics of this course are that of proper mainte- ) . .
- Values, Mains | nance and operations of the values, mains, and meters found in water distribution CNrggit 10 grl;]vr\:?l?r?it Colleqe ‘é\gﬁ‘/Ne'tkc"kWOOd'
and Meters, 0 | systems. Along with reading assignments from the text, the course is enhanced yRoleg
&M Online with audio, up-to-date photographs, interactive exercises, and online links.
Water Distribu- Using the Internet students will obtain a working knowledge of potable water dis-
tion Systems tribution systems. The specific topic gf this course is that of safety issues confronting Non- Kirkwood www.kirkwood.
~System Safet water distribution systems. Along with reading assignments from the text, the Credit 10 QL@ || i
On)llin o Y| course is enhanced with audio, up-to-date photographs, interactive exercises, and yLofleg
online links.
,\[’ivsr:%rylz;g:?u' Using the Internet students will obtain a working knowledge of potable water
distribution systems. The specific topic of this course is that of the needs for proper : :
OS)ésrgiEEn S8 operations and maintenance of water distribution systems. Along with reading CNrggit 10 Egrlm):rﬂt College \é\a\/\l:\//vétkclrkwood.
Mgintenance assignments from the text, the course is enhanced with audio, up- to-date photo- yRoteg
Online graphs, interactive exercises, and online links.
Yi\?r:%r [:tlztr:?u Using the Internet students will obtain a working knowledge of potable water
-5 stgm distribution systems. The specific topic of this course is that of water disinfection Non- 10 Kirkwood www.kirkwood.
Dis);nfection systems. Along with reading assignments from the text, the course is enhanced Credit Community College | edu/etc
Online with audio, up-to-date photographs, interactive exercises, and online links.
Water Distribu- | Using the Internet students will obtain a working knowledge of potable water dis-
tion Systems tribution systems. The specific topic of this course is that of water storage facilities. Non- 10 Kirkwood www.kirkwood.
- Storage Along with reading assignments from the text, the course is enhanced with audio, Credit Community College | edu/etc
Systems Online | up-to-date photographs, interactive exercises, and online links.
Basic Water Using the Internet students will explore the rudiments of water treatment. The
) topics of this course include general issues operators face when dealing with a ) : ;
Bﬁi?ﬁgf{:;n verity of disinfection processes. Along with reading assignments from the text, the CNrggit 15 E(I)r;vr\;?l?r?it College \é\:jvl\:\//:tlilrkwood.
Online course is enhanced with audio, up-to-date photographs, interactive exercises, and yLoleg
online links.
TB;S;,E"V]\Z]E[ Using the Internet students will explore the rudiments of water treatment. The
Water Sources topics of this course include an overview of water treatment and reservoir manage- | Non- 20 Kirkwood www.kirkwood.
& Treatment ment. Along with reading assignments from the text, the course is enhanced with Credit Community College | edu/etc
Online audio, up-to- date photographs, interactive exercises, and online links.
BasicTraining | This basic level course has 20-hrs of classroom training with another 10-hrs of : .
o ; L ' . ; X Non- Kirkwood www.kirkwood.
[S))lls;[grt;]ustlon m:s-on practice. Topics include - flushing, flowtesting, water quality, tapping and Credit 30 Community College | edu/etc
Entry level course covering the basics of wastewater treatment math, chemistry,
BasicTraining | operation and maintenance. This course along with six months experience will ) : ;
Wastewater satisfy the eligibility requirements for the state Wastewater Treatment Plant CNrggit 30 grl;]vr\:?l?r?it Colleqe ‘é\gﬁ‘/Ne'tkc"kWOOd'
Treatment Operator Grade | exam. This course is a good review for those preparing to take the yRoleg
Wastewater Treatment Plant Operator Grade Il exam.
Entry level course covering the basics of water treatment math, chemistry, opera-
BasicTraining | tion and maintenance. This course along with six months experience will satisfy the . .
M : Non- Kirkwood www.kirkwood.
Water eligibility requirements for the state Water Treatment Plant Operator Grade | exam. Credit 30 Community College | edu/etc
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Course Name | Course Description C}! Urse | Contact College Name Contact Website
YP€ | Hours

The objective is to provide operators and managers with the knowledge, skills,

abilities, and judgment essential to safely operate and maintain their distribution

facilities. Description: This entry-level course provides a foundation and builds on

. knowledge about water sources and characteristics, math, hydraulics, storage, http://www.iwcc.

g?sstlrﬁt\),\llj ?Itsrr] booster stations, distribution system facilities, valves, hydrants, meters, water CNrggi_t 30 Ice)vr?n\?(]ﬁtt;rg ollege edu/ce/classes/

quality considerations, 0&M, disinfection, sampling, laboratory safety, law and trades.asp

regulations. This course, along with six months experience will satisfy the eligibility

requirement for the lowa DNR Distribution Grade I. This course is also a good review

for anyone planning to take the Distribution Grade Il exam.
Water Reclamation
Operational
Math for In this class participants will learn skills and techniques to better understand and Non- 5 Kirkwood www.kirkwood.
Wastewater solve problems involving volumes and calculations required in the wastewater field. | Credit Community College | edu/etc
Operators
Basic This hands-on class will look at the microbial activity of decomposing wastewater : :
Wastewater beginning in the collection system and the changes that occur through secondary CNrgtri‘i-t 5 grﬁvrmr?it Colleqe \é\:jvl\:%tlilrkwood.
Microbiology | treatment and digestion. yLoleg
Water Treat- http://www.swcc
ment, Water We periodically offer continuing education classes for water treatment, distribu- Non- Southwestern iowa.edu/index.php?
Distribution, tion, and wastewater operators. Contact our office to be added to the list of future Credit 5 Community College option=com_con
Wastewater offerings. YEOURIE | tentatask=view
Classes &id=60&Itemid=636
E;S}:e\g;;tma' Using the Interr]et studepts will explore @he rudiment§ of wastewater treatment. . .
- Suspended The topics of thls course |nclu§1e general issues regarding suspended growth sys- Non- 10 Klrkwooq www.kirkwood.
Growth Sys- tems. Along with reading assignments frpm the text, the course is enhanced with Credit Community College | edu/etc
tems Online audio, up-to-date photographs, interactive exercises, and online links.
Basic Wastewa- | Using the Internet students will explore the rudiments of wastewater treatment. The
terTreatment | topics of this course include general issues regarding the steps in primary treatment | Non- 10 Kirkwood www.kirkwood.
- Primary Treat- | of wastewater. Along with reading assignments from the text, the course is en- Credit Community College | edu/etc
ment Online hanced with audio, up-to-date photographs, interactive exercises, and online links.
E;S}:!Xfr;t:r‘xa_ Using the Interr_let studepts will explore t.he rudiment; of Wastewater treatment. . .
- Preliminary The topics of this course include ggneral issues regardmg the steps in preliminary | Non- 10 K|rkwooq www.kirkwood.
Treatment treatment of wastewater. Along with reading assignments from Fhe text, the.course is | Credit Community College | edu/etc
Online enhanced with audio, up-to-date photographs, interactive exercises, and online links.
Basic Wastewa- | Using the Internet students will explore the rudiments of wastewater treatment. The
ter Treatment | topics of this course include general issues regarding use of wastewater ponds as a Non- 10 Kirkwood www.kirkwood.
- Pond Systems | treatment method. Along with reading assignments from the text, the courseisen- | Credit Community College | edu/etc
Online hanced with audio, up-to-date photographs, interactive exercises, and online links.
Basic Wastewa- %l;intg the Inﬁ;‘r]et studeptslw(;ll exploreI the rudimen(}s of Wﬁsttgwater t;e;tThent.

e topics of this course include general issues regarding what is meant by the : :

'EePr(Lrlze':;[(r)rrl]ent term water.pollution, the steps needed to treat it and the maj[h used'. Along with CNrggi_t 10 E(I)rrI;vrvr?l?:ity College \é\av\l:\//vétkclrkwood.
Control Online reading assignments from the text, the course is enhanced with audio, up-to- date

photographs, interactive exercises, and online links.
Basi Using the Internet students will explore the rudiments of wastewater treatment.

asic Wastewa- | g vonics of this course include general i ding the trickling i

ter Treatment pics of this course include general issues regarding the trickling filter process Non- Kirkwood www kirkwood.
- Fixed Film when treating wastewater. Along with reading assignments from the text, the Credit 10 Community College | edu/etc
Process Online | COUrse s enhanced with audio, up-to-date photographs, interactive exercises, and

online links.
E;S}:!Xfr;t:r‘xa_ Using the Interr]et studepts will explore t.he rudiments of wastewater treatment. . .
- Disinfection The topics of this course |ncll{de gen'eral issues operators face when d|5|'nfect|ng Non- 10 K|rkwooq www.kirkwood.
& Chlorination | Wastewater. Along with reading aSS|g.nments.from the; text, the course is enhanced | Credit Community College | edu/etc
Online with audio, up-to-date photographs, interactive exercises, and online links.
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and State specific requlations that must be followed as a certified renovator, and
provides examples of how to maintain and document required reports. Once com-
pleted participants will be eligible to apply or reapply for certification with the lowa
Department of Public Health. Audience: Contractors who work in pre-197.

Course Credit or
Course Name | Course Description T Contact College Name Contact Website
ype H
ours
Air Pollution
Air Pollution Sources, environmental and health impacts, regulations for power plant design http://www.
Control and energy use, modeling of air pollution; processes and alternative strategies for Credit 3 University of lowa | registrar.uiowa.ed u/
Technology control; global climate considerations. registrar/catalog/
Green Chemical | Strategies for pollution prevention for chemical processes studied at the macroscale http://www.che.
and Energy (industrial sector), the mesoscale (unit operations), and the microscale (molecular | Credit 3 University of lowa | engineering.ui owa.
Technologies level); case studies. Corequisites: 052:105 and 052:187. edu/
ME 542: Prereq: 332 or Ch E 381. Thermochemistry and transport theory applied to combus-
Advanced tion. Gas phase equilibrium. Energy balances. Reaction kinetics. Flame tempera- Credit 3 lowa State http://classes.
Combustion tures, speed, ignition, and extinction. Premixed and diffusion flames. Combustion University jastate.edu/
aerodynamics. Mechanisms of air pollution.
M E 444: Prereq: 332, credit or enrollment in 335. Basic principles, thermodynamics,
: engineering analysis of power plant systems. Topics include existing power plant .
Eﬁ%ﬁnmt;:&dof technologies, the advanced energyplex systems of the future, societal impacts of Credit 3 Il?r‘lA'{\E/ieSrE?tte Ii;t:&{éc!zzs;es
power production, and environmental and regulatory concerns. Nonmajor graduate y :
Power Plants credit
. Prereq: 332, credit or enrollment in 335. Design of a power plant to meet regula- .
maEn‘tMDGéjor‘:ver tory, cost, fuel, and output needs. Selection and synthesis of principal components. | Credit 3 Il?r\:\il\?esr:?tte g?g{é%ﬁfs
9 Oral and written reports required. Nonmajor graduate credit. y :
Topics from atmospheric dynamics, atmospheric chemistry, physical meteorology,
and micrometeorology; atmospheric transport processes in time and space; local htto://www.uni
Air Qualit and regional concentrations of pollutants; implications of air pollution control Credit 4 University of A dLE)/ catalo )08-.1 o
y strategies; numerical modeling techniques with application to air quality issues; Northern lowa index shtmgll
field studies and remote sensing of atmospheric transport. Discussion, 4 periods. ‘
(Offered Even Springs)
Fundamentals of numerical weather prediction; data assimilation; parameteriza- htto://www.uni
Air Dispersion | tion techniques; estimating emissions; puff and trajectory models; dispersion of Credit 4 University of e dli) / catalo )08-.1 o/
Modeling dense gases; statistical models; atmospheric chemical transport models; urban and Northern lowa index shtmgll
regional requlatory models. Discussion, 3 periods; lab, 2 periods. (Offered Even Falls) :
Measurement | Fundamentals of air sampling and monitoring; estimating errors; collection and University of http://www.uni.
and Analysis of | analysis of gases and particulates; olfactometry; remote sensing with satellitesand | Credit 4 North ernyl - edu/catalog/08-10/
Air Quality lidar; indoor air quality. Discussion, 3 periods; lab, 2 periods.(Offered 0dd Springs) index.shtml
Recycling, Waste, Clean-up
http://www.swcc
Lead Safe This course is for persons previously trained in “Lead Safe Work Practices”. Currently, Non- Southwestern jowa.edu/index.
Renovator dates are not set for the refresher; however, please contact our office to be added to Credit 4 Community College php?option=com_
Refresher the list for future classes. YEOUEI€ 1 contenttask=view
&id=60&Itemid=636
This 4-hour course is for persons who have been previously trained in “Lead -Safe
Work Practices.” It substitutes for the 8-hour course if a renovator has previously
taken the IDPH lead safe work practices class and has a training certificate to verify
it. Itis also used as a three year refresher course for certified renovators to maintain
Lead Safe their active certification status. It reviews specific work practices that are lead-safe, http://www.nwicc.
Renovator and describes prohibited work practices when performing renovations. It also Non- 4 Northwest lowa edu/continuing-ed-
Refresher provides renovators a review on proper set up, clean up and on-the-job training for | Credit Community College | ucation/search-and-
Course non certified workers including 2 hours of hands on exercises. It highlights Federal register/default.aspx
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Course Name

Course Description

Course
Type

Credit or
Contact
Hours

College Name

Contact Website

Lead Safety
Renovator
Refresher
Course

This is a 4 hour course for persons who have been previously trained in Lead Safe
Work Practices. This course can substitute the 8 hr. course if a renovator has previ-
ously had the IDPH lead safe work practices class and has a training certificate to
verify it. This class is also used as a three year refresher course for certified renova-
tors to maintain their active certification status. It is a course to prepre renovators
for certification or to maintain certification. At the end of the course there will be
an exam that requires a score of 80% or better, once completed participants will be
eligive to apply or reapply for certifiction with the IDPH.

Non-
Credit

Des Moines Area
Community College
- Ankeny

ce.dmacc.edu

Lead Safety
Renovator
Course

This is an 8 hour course for persons who have not previously been trained in Lead
Safe Work Practices to prepare renovators for certification. This course concentrates
on specific work practices that are lead- safe, and describes prohibited work prac-
tices when performing renovations. At the end of the course there will be an exam
that requires a score of 80% or better, once completed participants will be eligible
to apply for certification with the lowa Department of Public Health. This is NOT a
course on lead abatement.

Non-
Credit

Des Moines Area
Community College
- Ankeny

http://www.dmacc.
edu/conte ddesc/
leadsafety.asp

Lead Safe
Renovator
8-Hour
Initial

This is an 8-hour course for persons who have not previously been trained in“"Lead
Safe Work Practices.” This course concentrates on specific work practices that are
lead-safe, and describes prohibited work practices when performing renovations.
It demonstrates lead safe work practices including set up, clean up using hands on
activities, and it illustrates proper on-the-job training for non certified workers. It
also provides information on Federal and State specific regulations that must be
followed as a certified renovator. It provides examples of how to maintain

and document required reports. It is a course to prepare renovators for certifica-
tion. At the end of the course there will be an exam that requires a score of 80% or
better, once completed participants will be eligible to apply for certification with
the lowa Department of Public Health. * Note: This is NOT a course on how to do
lead abatement.

Non-
Credit

lowa Valley
Community College
District

www.iavalley.edu

Lead Safe
Renovator
Certification

Beginning April 22, 2010, renovators performing work in pre-1978 housing and
pre-1978 child-occupied facilities (daycare centers, kindergartens) must be certi-
fied. This new law applies to all persons who perform renovation, remodeling, and
painting. The lowa Department of Public Health (IDPH) will carry out these rules

in lowa. Certified people will be called “lead-safe renovators.” Renovation and
remodeling contractors, rental property owners, maintenance workers, painters,
and some plumbers and electricians are required to become certified. Contractors
must take an approved 8-hour lead-safe renovator course. If you already took an
approved lead-safe work practices course, you must take a 4-hour refresher course.
Companies that conduct renovation must be certified.

Non-
Credit

Southeastern
Community College

http://www.scc
iowa.edu/business/
course_solutions/
Lead%205afe%20
Renovator%20
Informa tion.pdf

Lead Safe
Renovator
Course

This course concentrates on specific work practices that are lead-safe, and describes
prohibited work practices when performing renovations. It demonstrates lead safe
work practices including set up, clean up using hands on activities, and it illustrates
proper on-the-job training for non certified workers. It also provides information on
Federal and State specific regulations that must be followed as a certified renovator
and it provides examples of how to maintain and document required reports. Once
completed participants will be eligible to apply for certification with the lowa
Department of Public Health. Audience: Contractors who work in pre-1978 housing
and who might disturb painted surfaces (greater than 1.0 square foot) while doing
plumbing, electrical, drywall, painting, tile, window replacement, landscaping,
repairs, construction, renovation, remodeling, HVAC, demolition, plus many, other
jobs. The rule also applies to people who work for rental property owners, schools,
etc.

Non-
Credit

Northwest lowa
Community College

http://www.nwicc.
edu/continu ing-
education/search-
and- register/
default.aspx

Lead Free
Renovation

Lead-free renovation certification course; 8:00 a.m. to 5:30 p.m. lowa Lakes Campus
Spirit Lake, IA.

Non-
Credit

lowa Lakes
Community College

www.iowalakes.edu

Lead Safe
Renovator

(lasses scheduled on an as needed basis. Please contact our office to be added to
the list for future classes.

Non-
Credit

Southwestern
Community College

http://www.swcc
iowa.edu/index.
php?option=com_
content&task=view
&id=60&Itemid=636
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Credit or
Course Name | Course Description C}! ur:e Contact College Name Contact Website
» Hours

Lead Safety This is an 8 hour course for persons who have not previously been trained in Lead Non- 8 lowa Western 2:1'[15) /Zﬂme‘g«
Renovator Safe Work Practices to prepare renovators for certification. Credit Community College trades.asp

This course is designed to familiarize you with the DOT hazard communication
DOT HAZARD- S)Ilsterr(1i reI?]ted safety and sec(l;rity i;sues. It will he(lip yoE uI:Iderstand the Iabelfs,

placards, shipping papers, and markings associated with the transportation o . .
RESSTAIQQLESITJE)R- hazardous material. You will learn how to read the Hazardous Material Table and CNrggi_t 5 g(l)rrl;vr:?l?r:ty College \é\avl\;\//ve.tlilrkwood.
TATION - Online the 2000 Emergency Response Guidebook. The course includes labeling exercises,

form completions, and self- tests. Students can access the DOT Regulations and

the CFR through online links.
HAZWOPER This Internet-based course provides eight hours of interactive training online for . .
REFRESHER - the annual refresher to the 40-hour Hazardous Wastesite Worker course (29 CFR ch 2(rili-t 8 E(I)rrlilvr:?l?r?it College ‘é\gﬁ‘/’i‘tkc"kwow'
Online 1910.120). This course fulfills the requirement for OSHA/EPA. y 2

This Internet-assisted class is a 24-hour Moderate Risk course for those in the solid
HOUSEHOLD waste field. Eighteen hours of the course are delivered over the Internet and can
HAZARDOUS be taken anytime anywhere. The course includes online text, interactive exercises, Non- 2% Kirkwood www.kirkwood.
WASTEWORK- | web links, self-grading quizzes, final exam, and job specific hands- on training.The | Credit Community College | edu/etc
ERS - Online six hours of hands-on training has been designed for those employed at landfills,

recycling centers, and household hazardous waste facilities.

This course is the online portion of the 40-hr class using the nationally recognized

curriculum with self- paced, open entry, open exit for waste site workers that meets
HAZWOPER all the requirements of 29 CFR 1910.120,0SHA's Hazardous Waste Site Worker and
- MODERATE Emergency Response Standard. The course consists of an online text, interactive Non- 2% Kirkwood www.kirkwood.
RISK - Online exercises, web links, self- grading quizzes, and final exam. There are two days of Credit Community College | edu/etc

face-to-face training to complete the 40 hours for Hazwoper Certification or as a

stand-alone course to enhance your skills. Topics include exercises on PPE, Regula-

tions, Site Characterization, Confined Space, Decon, etc.

This self-paced HazWoper education course on the Internet meets the 0SHA/EPA

training requirements for workers performing hazardous waste site functions

in accord with the provisions of 29 CFR 1910.120. The regulation stipulates that .
:gﬁ\:v&%%g:t o employers at hazardous waste sites, and at many other “sites”as further defined by | Non- 2% Southeastern 2gv5|£/(jvé\évi;’;;:g|:g /
Risk - Online the regulation, shall ensure that all workers with the potential of chemical exposure | Credit Community College secc/csdet.ph ’

will receive a minimum of 24 hours of waste site health and safety training. The Php

course consists of an online text, interactive exercises, web links, self-grading quiz-

zes, and final exam.

Using the Internet those taking this course will gain a vast array of knowledge

concerning the many aspects of landfill operations. This course provides eight
LANDFILL foundation blocks for the operator with units on waste decomposition, geology . .
OPERATIONS - | & hydrology, engineering, surveying, landfill design, landfill construction, landfill CNOS'_t 25 E"kWOOd. tv Coll V\gw‘/N;[k"kWOOd'
Online operations, and requlations. This class will meet or exceed most state requirements fedi ommunityLoflege | eduretc

for the educational components of certification and/or licensing required for solid

waste professionals.

Composting is the controlled process of organic degradation or waste decomposi-

tion. This web-based course will provide those taking the class with knowledge in
COMPOSTING the process of waste decomposition, an array or microorganisms and invertebrates
OPERATIONS - | consume thg organics and convert them to hu‘mus. In the truest sense, solid waste Non.- 25 Kirkwooq www.kirkwood.
Online composting is actually microbe farming, and like any type of farming, successhasa | Credit Community College | edu/etc

lot to do with the farmer knowing how to make what he is raising thrive and grow.

This class will meet or exceed most state requirements for the educational compo-

nents of certification and/or licensing required for solid waste professionals.

This nationally recognized curriculum is Internet-based with self-paced, open

entry, open exit for waste site workers that meets all the requirements of 29 CFR
HAZWOPER 1910.120, 0SHA's Hazardous Waste Site Worker and Emergency Response Standard.
40-hour The course consists of an online text, interactive exercises, web links, self- grading Non- 40 Kirkwood www.kirkwood.
Certification- | quizzes, and final exam. There are two days of face-to-face training to complete Credit Community College | edu/etc
Online the 40 hours for Hazwoper Certification or as a stand-alone course to enhance your

skills. Topics include exercises on PPE, Regulations, Site Characterization, Confined

Space, Decon, etc.
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Credit or
Course Name | Course Description C;ur:e Contact College Name Contact Website
» Hours
INTEGRATED Using the Internet this course will provide the student with a comprehensive look
at solid waste management; combining the aspects of landfill, composting and ) : .
SMOA-IlB\g\IIEﬁEIEIT household hazardous waste operations. This class will meet or exceed most state CNrg(rjlit 60 gﬁ]";ﬁmt College ‘é\:j“l:%tkc"kwo‘)d'
- Online requirements for the educational components of certification and/or licensing yroleg
required for solid waste professionals.
Green - The Fundamentals of Mold Inspection is a course for anyone wanting to learn the
core skills needed to evaluate homes and buildings for mold. You will first learn . )
(F)}Jr,:l?oalgentals about basic microbiology, causes of mold growth, different categories of mold and Non- 8 E‘gg&ejﬁtlogjl e ngiégwgg;::gt /
Insection - their health effects. The course also trains students on how to perform a thorough Credit Calmar yRoleg e dget ho g
OnEn o mold inspection using a 5-step process. You will also learn the when, where, why Php
and how to take mold samples and interpret the results.
The Fundamentals of Mold Inspection is a course for anyone wanting to learn the
core skills needed to evaluate homes and buildings for mold. You will first learn . )
(F)}JRAdoalr;entals about basic microbiology, causes of mold growth, different categories of mold and Non- 8 Southeastern ng‘l/e/dwzlt‘g'st:z': /
Inspection their health effects. The course also trains students on how to perform a thorough Credit Community College secc /CS(;Jet ho. 9
P mold inspection using a 5-step process. You will also learn the when, where, why -Php
and how to take mold samples and interpret the results.
Retrofitting
Energy Star-- | Learn how the Energy Star system works before you buy your next appliance, home . ' ;
How It Saves electronics or a simple light bulb. No matter how small or large, electrical devices CNrggit 3 E(')r:;v;ﬁ?rﬂt College \e/\ijvl\:\//z.eklrkwood.
You Money! are consuming more and more energy everyday in our homes and businesses. yRole
Weatherization | This course covers home weatherization techniques including proper caulking, Non- 3 Kirkwood www.kirkwood.
and Your Home | weather-stripping, sealing outlets, insulating exposed areas. Credit Community College | edu/ce
Retrofitting . : . . : .
- This course provides students with effective strategies to better insulate a home or : .
Existing Struc- . . : X Non- Kirkwood www.kirkwood.
tures to Reduce gﬁselgsvsisnfégwsﬁberglass, cellulose, foam insulation to triple pane, low e, and argon Credit 4 Community College | edu/ce
Energy Costs :
. This course studies energy efficiencies of major systems of building structures. Ther- ) : :
Egﬁzgeyt/iudlt mal properties of materials, air flow, cooling and heating, appliances and lighting, CNrggit 6 gl)rm?l?r?it Colleqe \é\:jvm.eklrkwood.
P and occupancy safety will be thoroughly discussed. yRoleg
NEW! Coming Sept. 6, 2010. A greener workplace can provide substantial benefits
to your organization’s triple bottom line - people, planet and profits. By reducing
the energy intensity of their buildings and materials demand and waste, green ) . )
S\;grekn lace - workplaces can save money and reduce their impact on the environment. Come Non- 16 Irﬁnvsiyaﬂgﬁecog] hg&g /s ‘;Vxlrw/z:tl:a o
onli nre) discover the keys to making green workplaces a success for you and your organiza- Credit Distri c)t’ 9 gf m/l avall eg 9
tion. This course is suitable for those new to green workplaces or already working y
in a green space and interested in enhancing their knowledge of what makes it a
green space. Includes a green workplace toolkit.
Home Energy | Receive what you need to start conducting home/residential energy audits. Learn to Non- Des Moines Area http://go.dmacc.
Consultant identify the common energy-wasting areas of a residence and energy conservation Credit 20 Community College | edu/ceonline/ Pages
Online Course | techniques in this web based class. - Ankeny /greentraining.aspx
This program consists of training, certification, and business start-up kit. You will
Green-Home | receive everything you need to be able to go out and start conducting home/resi- Non- Northeast lowa http://www.thek-
Energy Auditor | dential energy audits. You will learn to identify the common energy wasting areas Credit 20 Community College | nowledgebase.org/
- Online of a residence. You will also learn more in-depth energy conservation techniques to Calmar nicc/csdet.php
enable you to provide your clients with the maximum in energy savings insight.
Commercial Receive what you need to start conducting commercial/retail energy audits. Des Moines Area http://go.dmacc.
Energy Discover the basics of energy auding, the economics of energy and how to turn that | Non- 25 Community College edu/ceonline/
Consultant knowledge into a functioning, profitable business for yourself. This course requires Credit - Anken yRole Pages/greentrain-
Online Course | successful completion of the Commercial Energy Certification Exam. y ing.aspx
%r:recri]a_l E?IIET:‘_ The Commercial Energy Auditor Training Program is a comprehensive training pro- Non- Northeast lowa http://www.thek-
Auditor - 9 gram designed to teach you the basics of energy auditing, the economics of energy Credit 25 Community College | nowledgebase.org/
Online and how to turn that knowledge into a functioning, profitable business for yourself. Calmar nicc/csdet.php
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Course Name

Course Description

Course
Type

Credit or
Contact
Hours

College Name

Contact Website

RESNET - Home
Energy Auditor
Training

Non-
Credit

40

Northeast lowa
Community College
Calmar

www.nicc.edu

Weatherization
Training

The training will be a 40-60 hr program to learn about weatherization. This program
will be offered to contractors looking to upgrade their skills as well as people look-
ing to enter the green job market for the first time.

Non-
Credit

40

lowa Western
Community College

http://www.iwcc.
edu/

Weatherization
Energy Auditor
Online Course

This 7 week course is designed for the Dept. of Energy’s (DOE) Weatherization
Program and similar utility funded programs based on the “core competencies for
the Weatherization Assistance Program”. Curriculum is designed to train technicians
involved in the field of building performance and energy efficiency in this green
economy. This course is compliant with the BPI Energy Analyst Standards.

Non-
Credit

50

Des Moines Area
Community College
- Ankeny

http://go.dmacc.
edu/ceonline/ Pages
/greentraining.aspx

Green -
Weatherization
Energy Auditor
(BPI) - Online

This course is specifically designed to help a person to prepare for the BPI Envelope
Professional Written and Field Examinations. If you are interested in working as a
shell technician or installer for helping weatherize homes, use our materials to get
the training to help prepare you for working as a shell technician and to prepare for
the Envelope Professional Field Exams. Learn how a house and its ducts are tested
for leakiness. Learn about energy in the home and where to look for reducing
airinfiltration and increasing insulation to reduce energy bills. This program also
includes a valuable residential basic training package (8 DVD’s and a manual) to
help you understand how the components in a house work and what they actually
look like with over a thousand real life scenes from actual homes. Some additional
field work/training is extremely helpful but not required before the BPI certification
can be obtained.

Non-
Credit

60

Northeast lowa
Community College
Calmar

http://www.thek-
nowledgebase.org/
nicc/csdet.php

Weatherization
Energy Auditor
(BPI)

This course is specifically designed to help a person to prepare for the BPI Envelope
Professional Written and Field Examinations. If you are interested in working as a
shell technician or installer for helping weatherize homes, use our materials to get
the training to help prepare you for working as a shell technician and to prepare

for the Envelope Professional Field Exams. Learn how a house and its ducts are
tested for leakiness. Learn about energy in the home and where to look for reducing
airinfiltration and increasing insulation to reduce energy bills. This program also
includes a valuable residential basic training package (8 DVD’s and a manual) to
help you understand how the components in a house work and what they actually
look like with over a thousand real life scenes from actual homes. Some additional
field work/training is extremely helpful but not required before the BPI certification
can be obtained.

Non-
Credit

60

Southeastern
Community College

http://www.thek-
nowledgebase.org/
secc/csdet.php

Green - Home
Energy Analyst
(HERS) - Online

RESNET (Residential Energy Services Network) Rater This course is specifically
designed to train a person to conduct energy ratings on new homes or audits on
existing homes and to help prepare for the RESNET written and field exams or the
BPI written and field exams. If you are interested in working as an energy rater

or auditor for helping weatherize homes, use our materials to get the training to
help prepare you for working as an auditor/rater. Learn how a house is tested for
leakiness. Learn about energy in the home and where to look for reducing energy
bills. This program also includes a valuable residential basic training package (8
DVD’s and a manual) to help you understand how the components in a house work
and what they actually look like with over a thousand real life scenes from actual
homes. Some additional field work/training is required before the RESNET certifica-
tion can be obtained. Some additional field work/training is extremely helpful but
not required before the BPI certification can be obtained.

Non-
Credit

60

Northeast lowa
Community College
Calmar

http://www.thek-
nowledgebase.org/
nicc/csdet.php

Building
Analyst (BPI BA
Certification)

The Building Analyst Quick Start Program consists of two online training programs:
Principles of Green Buildings and Performing Comprehensive Building Assessments.
This program has also been designed to help prepare individuals on the path to
various NATE, NARI, BPI, RESNET, and other industry credentials related to green
building performance. Instruction aligns with ANSI/ACCA Quality Installation and
Maintenance Standards. This program is recognized by North American Technician
Excellence (NATE) and Building Performance Institute (BPI) for 28 hours of continu-
ing education (28 CEHs) applicable to NATE and BPI recertification. Must obtain a
75% or higher to obtain CEH recognition.

Non-
Credit

Southeastern
Community College

http://www.gatlin
education.com/
unbranded/build-
ing_analyst_train-
ing_overview.htm|
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to perform impressive assessments that will set you apart from the competition.
Certification exam through the American Indoor Air Quality Council.

Course Credit or
Course Name | Course Description Tybe Contact College Name Contact Website
» Hours

Students gain hands-on experience with energy auditing techniques, building Emré/lmé\gm:lodwu:
EnergyWaste | design and update methods, laser & infra red systems for detecting energy loss, Credit 3 lowa Central trial technolo /
Reduction super insulation, thermal bridges, heat exchangers, passive solar theory, earth Community College 10 g_ram s/en er%);/ /

tubes, certifications, and other topics. schedule.asp
Upgrading
Heating & Air | This course studies buildings as integrated systems affecting the performance
Conditioning of one another. Equipment selection, energy efficiency, building sustainability, Non- 10 Kirkwood www.kirkwood.
Systems to indoor air quality, and health/safety/comfort as they relate to HVAC systems will be | Credit Community College | edu/ce
Reduce Energy | discussed.
Consumption

National Comfort Institute’s (NCI) Heating, Ventilation and Air Conditioning (HVAC)

certification program. This 2-day intensive workshop will help HVAC contractors to

advance their business's service offerings, energy efficiency expertise, and system

diagnostic and testing skills. HVAC contractors will receive national certification to
NCI HVAC test heating and cooling equipment. The class also includes information on how to http://www.nwicc.
Performance, | make the necessary recommendations and repairs to maximize the performance of Non- Northwest lowa edu/continu ing-
Diagnostic, customers’homes. Day 1: The first day of training will education contractors on how Credit 16 Community College education/search-
and Balancing | to determine the actual Effective Efficiency of any functioning HVAC system. The YROTEI€ 1 ang- register/
Training attendee will learn how to and perform static pressure and temperature diagnos- default.aspx

tics that will improve their ability to identify the unseen causes of poor system

efficiency and performance. Using NCI's HeatMaxxT and CoolMaxxT diagnostic

reports, contractors will help their customer’s to see the benefits of proper system

performance.

January 19 & 20, 2011; 9 am-5 pm This 2-day workshop will help HVAC contractors s

advance their service offerings, energy efficiency expertise, and system diagnostic i OV\Z edu /ina -
NCI-HVAC Certi- | and testing skills. Attendees will receive national certification to test heating and Non- 16 Southwestern holoption=com
fication cooling equipment. The class also includes information on how to make the neces- Credit Community College cporrl)téni)t&tas_k—vi =

sary recommendations and repairs to maximize the performance of customers’ Rid=60&d » 4=636

home systems. IG=DREdEmIa=

The Certified Indoor Air Quality Manager (CIAQM) course is comprehensive in its

scope, covering concepts in [AQ management, preventative maintenance, micro-
Certified Indoor | biology, chemistry, building science, physics, engineering, construction, medicine htto://www.thek-
Air Quality and law. The course gives you practical steps to establish an IAQ Management Plan Non- 2 Southeastern 0 ov%l edaebase or /
Manager for your facility that will help you collect, log and resolve air quality complaints. The | Credit Community College y dg  oh 019
(CIAQM) course also prepares you for the only accredited certification specifically designed secc/sdet.php

for those that manage indoor air quality problems, sponsored by the American IAQ

Council. -----"28 hours. 3 months access.

The Certified Indoor Air Quality Manager (CIAQM) course is comprehensive in its
Green - Certi- ;colpe, cm;]ering conBepIt; in 1AQ managt:ement, preventative maintenance, m(;cro-

. iology, chemistry, building science, physics, engineering, construction, medicine )
gﬁglli?d%)arrﬁ" and law. The course gives you practical steps to establish an IAQ Management Plan Non- 28 Elgg&e:;}tlog) a"e e Eg\zlﬁ: /dwzll;,;'st:zt_ /
ager (gIAQM) for your facility that will help you collect, log and resolve air quality complaints. The | Credit Calmar yRoleg nicc/csd%t php' 9
- Online course also prepares you for the only accredited certification specifically designed :

for those that manage indoor air quality problems, sponsored by the American IAQ
Council.
Take your HVAC or mold inspection services to a new level by learning the latest
Certified advances in the industry and while you're at it, getting the industry’s most recog- .
Microbial nized microbial certifications, Council-certified Microbial Investigator (CMI) and Non- 28 ygrr;rmel?;ittlog) 1Ie e :gx‘lzjmgg; ‘St:?:' /
Investigator Council-certified Microbial Consultant (CMC). We'll teach you the core skills needed Credit Calmar y 2 nicc/cs dget h 09
(CMI) - Online | to perform impressive assessments that will set you apart from the competition. Php
Certification exam through the American Indoor Air Quality Council.
Take your HVAC or mold inspection services to a new level by learning the latest
: advances in the industry and while you're at it, getting the industry’s most recog- .
%/leirctrlt?tfigl nized microbial cer@iﬁca'gions, Council-certified Microbial Investigator (CMI) and Non- 28 Southeaspern 23‘% /dvémst:ﬁ'ﬁg /
Investigator Council-certified Microbial Consultant (CMC). We'll teach you the core skills needed Credit Community College secc/csdet.php
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ing and air conditioning or a program in Climate Control Technology, which leads

to an Associate in Applied Science Degree with an emphasis in commercial heating
and air conditioning. Both the programs are designed around a common group of
courses. A diploma will be awarded upon successful completion of the prescribed
curriculum with a grade point average of 2.00(C) or better. This recognition is
granted to a person who has completed at least thirty (30) semester hours of credit.

Community College

Course Credit or
Course Name | Course Description Tybe Contact College Name Contact Website
» Hours

Green - Indoor | Properly designed ventilation systems are essential for the well-being of building
Air Quality - occupants, to minimize adverse health effects and improve productivity of workers Non- Northeast lowa http://www.thek-
Fundamentals | and students. Standard 62.1, Ventilation and Acceptable Indoor Air Quality, is the Credit 29 Community College | nowledgebase.org/
of Standard industry standard for the design and operation of ventilation systems to provide Calmar nicc/csdet.php
62.1-Online | acceptable indoor air quality.
Green - Certi- The Certified Indoor Environmentalist Course Online is an in depth program teach-
fied Indoor En- ing you the core skills needed to perform indoor environmental assessments of all Non- Northeast lowa http://www.thek-
vironmentalist building types. The course not only provides the fundamentals of indoor air quality, Credit 32 Community College | nowledgebase.org/
(CIE) - Online it teaches more advanced topics that will educate even seasoned veterans in the Calmar nicc/csdet.php

field. Certification exam offered through the American Indoor Air Quality Council.
ME 442 Prereq: 441. Design criteria and assessment of building environment and energy
Heating and Air | requirements. Design of heating, ventilating, and air conditioning systems. System Credit 3 lowa State http://classes.
Conditioning control and economic analysis. Oral and written reports required. Nonmajor gradu- University iastate.edu/
Design ate credit.
(,;AarEnt‘r‘]lalFsugf Prereq: Credit or enrollment in 436. Space conditioning and moist air processes. Ap-
Heating, Venti- plication of thermodynamics, heat transfer, and fluid flow principles to the analysis Credit 3 lowa State http://classes.
lating, a’n d Air of heating, veptilating, and air conditioning components and systems. Performance University iastate.edu/
Conditioning and specification of components and systems. Nonmajor graduate credit.

The Air Conditioning, Heating, and Refrigeration (HVAC) program includes a study

of air conditioning, heating, and refrigeration for residential and light commercial

equipment. Students are trained to be HVAC technicians in a real-world, hands-on

lab environment. The HVAC facility is equipped with state- of-the-art HVAC systems http://www.
Air including geo-thermal and other high-efficiency systems. In addition, students witcc.edu/progra
Conditioning, | will have ample opportunity to work on conventional HVAC systems. Techni- Western lowa Tech ms/program.
Heating, and cians will be needed to troubleshoot and maintain HVAC systems because of the Credit 44 Community College fm?id=113&CFID
Refrigeration - | increasing number of new residential and commercial structures and to respond to YEOUCIE 1 —12027606&CFTO-
Diploma the increased demand for energy management, conservation and other““green™ KEN=982315

technologies. According to the Bureau of Labor Statistics, employment of heating, 17

air- conditioning, and refrigeration mechanics and installers is expected to grow as

fast as the average for all occupations through the year 2014. (Occupational Outlook

Handbook. Bureau of Labor Statistics).

Learn the competencies required for successful heating and air conditioning http://www.niccedu

. .| mechanics. Competencies include installation and repair of equipment ranging in /index.php?option=

?gﬁgﬂ%ﬁ?ﬂdg‘f\_” size from small residential systems to light commercial systems. You will also have Credit 28 Elgrrg?ne:;itt;ogﬁl ege com_program&task
Diploma the opportunity to learn how to install, diagnose, and repair electric, gas-fired, Calmar =view&programid=

and oil-fired furnaces, motors, compressors, and evaporators, as well as following 78&campus=Peosta

blueprints and design specifications. &ltemid=99999999

When you choose a career in Heating, Ventilation, Air Conditioning and Refrigera-

tion (HVACR), you choose one of the most important jobs in the world. Every man,

woman and child on the planet depends on the HVACR industry for comfort, for

health -- even for Survival! The Climate Control curriculum provides opportunities

to develop the skills necessary for entry into the HVACindustry. The Climate Control

curriculum allows students to choose between completing a program in Climate North lowa Area http://www.niacc.
HVAC Control mechanics, which leads to a diploma with an emphasis in residential heat- | Credit 65 edu/industrial/cli-

mate/climate.html
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Course Credit or
Course Name | Course Description Type (ﬁntact College Name Contact Website
ours

Green Design and Construction

NEW v3 2009 LEED Tier | ------ For professionals who want to demonstrate green
Green - LEED building expertise in non- technical fields of practice, GBCI has created the LEED
Green Associate Green Associate credential, which denotes basic knowledge of green design, con- Non- Northeast lowa http://www.thek-
-~ Course - struction, and operations. The Green Associate credential also serves as the first step Credit 8 Community College | nowledgebase.org/
Online for professionals pursuing a LEED AP specialization. New Tier | credential that attests Calmar nicc/csdet.php

to demonstrated knowledge and skill in understanding and supporting green

design, construction, and operations. Exam simulation prep included.

NEW v3 2009 LEED Tier | ------ For professionals who want to demonstrate green

building expertise in non- technical fields of practice, GBCI has created the LEED

Green Associate credential, which denotes basic knowledge of green design, con- htto://www.thek-
LEED Green struction, and operations. The Green Associate credential also serves as the first step | Non- 8 Southeastern 0 ovF\)/i edaebase or /
Associate for professionals pursuing a LEED AP specialization. New Tier | credential that attests | Credit Community College - dget h 019

to demonstrated knowledge and skill in understanding and supporting green PP

design, construction, and operations. Exam simulation prep included ----- 8

Hours/2 month access ----- Self-paced.
Green

L Northeast lowa http://www.thek-

ngtggiggziﬁ CNrZ(ri]i-t 10 Community College | nowledgebase.org/
101 - Online y Calmar nicc/csdet.php

Organizational purchasing has evolved tremendously over the last decade shifting

from an administrative function to a strategic role. The changing dynamics of the

global economy altered the skills of procurement professionals amplifying the
Green Sustain- | importance of conditions such as quality, cost, and delivery. Now, the next step in
ability - Green | professional evolution is upon us and the functions of on-time delivery and the Non- Northeast lowa http://www.thek-
Purchasing lowest price are no longer sufficient. Organizational purchasing is in a strategic Credit 10 Community College | nowledgebase.org/
Fundamentals - | position to influence the sustainability and carbon footprint of an organization Calmar nicc/csdet.php
Online through multiple channels. What are world class purchasing departments doing to

help their organizations become more sustainable? Green Purchasing Fundamentals

introduces foundational concepts that align with systems, policies, and procedures

that support green purchasing practices and organization sustainability.

Evaluate and understand each LEEDA® pre-requisite and point. Identify critical

issues for design and construction of a LEEDA® building. Demonstrate an under-

standing of how quality, energy efficiency and first cost effect each LEEDA® point. “http://www.ede.
LEED Exam Demonstrate an understanding of how planning, scheduling and estimating labor Non- 1 lowa State iastate.edu/N
Prep Version3 | and material costs will be affected by the LEEDA® process. Analyze and evaluate Credit University on-Credit/LEED/

strategies for designing and construction a LEEDA® building through case studies of leed.html”

completed LEEDA® projects. Become better prepared to take and pass the LEEDA®

accreditation exam.
Green Building This course will prepare builders for the construction of energy efficient certified Non- Des Moines Area
Course homes. Possible methods include LEED and/or Energy Star. This course will be avail- Credit 30 Community College | ce.dmacc.edu

able beginning winter 2010. - Ankeny
Green Build- Get the knowledge to excel as a green professional in the new economy. Acquire an http://www.yougot-
ings & LEED introduction to sustainability and how it lays the foundation for a deeper under- Non- lowa Valley Com- class.org/c ourses.
Rating Systems standing of the green building process. Participants who successfully complete this Credit 32 munity College cfm/lavalley/Green-
~Online course are eligible and prepared to sit for the US Green Building Council’s Leadership District Buildings-and-LEED-

in Energy and Environmental Design (LEED) Green Associate exam. Rating- Systems
Green - Non- Northeast lowa http://www.
Commercial Credit 34 Community College | theknowledgebase.
Building Calmar org/nicc/
Green - Non- Northeast lowa http://www.
Residential Credit 34 Community College | theknowledgebase.
Building Calmar org/nicc/
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to make yourself more competitive or trying to create a new career opportunity for
yourself in today’s job market? Now you can conveniently get the training you need
for yourself, your team, or your entire company--and you don’t have to blow your
budget or change your schedule.

Course Credit or
Course Name | Course Description Tybe Contact College Name Contact Website
» Hours
Green -
Fundamentals
of Sustainable . . . . -

- A thorough introduction to green design practices, benefits, new green building . )
bl ideas, and an overview of the architectural decisions and their impact on sustain- Non- el e, oL LBl
and High ; ; 5 S . . 35 Community College | nowledgebase.org/

able and green project goals. Designed for: Recent engineering graduates working | Credit .
Performance i HVACR Technicians. Archi (Calmar nicc/csdet.php
Systems Design in , Technicians, Architects.
(GREENGUIDE)
- Online

This program is specifically for individual professionals selling or marketing a

certified Green residential (Real Estate Professionals), commercial or government
Green project. Our goal is to provide homeowners, developers, builders, investors, realtors . )
Building Sales | and professionals with a resource for clear understanding the in depth concept Non- 40 Elgrrrfrll]el?;ittlog)a" - ggtv%'l/e/dw‘gt‘),:stgzl: /
Professional - | of green building and how it applies to your projects, purchases, marketing and Credit Calmar yRoleg nicc/ csdget ho 9
Online sales within the marketplace. Topics covered: Intro Green Building, Environmental Php

Quality, Resource Efficiency Advantages, Sustainable Preventative Maintenance and

Sales and Marketing Advantage.

This program is specifically for individual professionals selling or marketing a

certified Green residential (Real Estate Professionals), commercial or government

project. Our goal is to provide homeowners, developers, builders, investors, realtors ) )
glrjeiﬁj';n Sales and professionals with a resource for clear understanding the in depth concept Non- 40 Southeastern :gx‘lzjmgg; ‘St:?: /
Profess%nal of green building and how it applies to your projects, purchases, marketing and Credit Community College secc/csdget ho. 9

sales within the marketplace. Topics covered: Intro Green Building, Environmental Php

Quality, Resource Efficiency Advantages, Sustainable Preventative Maintenance and

Sales and Marketing Advantage.

This course provides you the tools needed to determine a Green Project. Discover
Green what the future may hold for a Green Lifestyle. This track is designed specifically
Building for those individuals who are involved in the nuts and bolts of green building. Non- Northeast lowa http://www.thek-
Technical Engineers, architects, builders, and those that would like to have a more in-depth Credit 40 Community College | nowledgebase.org/
Professional - | approach to green building. Topics covered: Intro Green Building, Environmental Calmar nicc/csdet.php
Online Quality, Resource Efficiency Advantages, Sustainable Preventative Maintenance and

Advanced Green Technologies.

Our GSCP certification program is designed to give our graduates a comprehensive

knowledge of the sustainability areas confronting supply chain and operations pro-

fessionals. This program will provide the graduate with very unique credentials and

experience. Our online sustainability training is a leading edge form of education
Green Suopl that enables anyone around the world to learn about sustainability and “green™
Chain PRly topics anytime - anywhere 24/7. People like you need information about sustain- Non- Northeast lowa http://www.thek-
Professional ability to practice green living, remain current in the workplace, or meet the needs Credit 50 Community College | nowledgebase.org/
(GSCP) - Online of your customers. Companies like yours need information about being sustainable Calmar nicc/csdet.php

to practice social responsibility, remain competitive, or meet the needs of global

markets. Are you a professional seeking to make yourself more competitive or trying

to create a new career opportunity for yourself in today’s job market? Now you

can conveniently get the training you need for yourself, your team, or your entire

company--and you don’t have to blow your budget or change your schedule.

Our CSP certification program is designed to give our graduates a great balance of

core sustainability topics to enable them to stand out individually or to stepinto a

sustainability leadership role with confidence. Our online sustainability training is
Green - a leading edge form of education that enables anyone around the world to learn
Certified about sustainability and “green”topics anytime - anywhere 24/7. People like you
Sustainabilit need information about sustainability to practice green living, remain current in Non- Northeast lowa http://www.thek-
Professional Y | the workplace, or meet the needs of your customers. Companies like yours need Credit 50 Community College | nowledgebase.org/
Certificate - information about being sustainable to practice social responsibility, remain Calmar nicc/csdet.php
Online competitive, or meet the needs of global markets. Are you a professional seeking

178

Northern Plains and Rocky Mountain Consortium Final Report




Appendix D: Education and Training Resources - Iowa

practices. Students will learn the basic concepts of a cost benefit analysis
when selecting environmentally friendly or energy saving housing systems.

Course Credit or
Course Name | Course Description Tybe Contact College Name Contact Website
» Hours

This course is a US Green Building Council Approved Education Provider Program

and provides a firm foundation for LEEDT. Standard 90.1 for Architects is a concise
Energy Efficient | online course to help architects understand, apply and comply with the standard. It Non- Southeastermn http://www.thek-
Designs for provides the information essential to architects, with a brief overview of engineer- Credit 57 Community College nowledgebase.org/
Architects ing that avoids the complex details. ANSI/ASHRAE/IESNA Standard 90.1-2004 is yRole secc/csdet.php

the minimum energy efficiency standard for all non- residential buildings, and all

residential buildings greater than three stories in height in the USA.

The supply chain is at the heart of operations for most businesses. Prepare yourself

for a challenging and rewarding career in the green supply-chain management field http://www
Certified Green | ©" gain the gdge to move forwqrd in your careerw[th this convenient online training gatliﬁeducafion
Supply Chain program. This professional certlﬁcathn program will help you learn the gsseryqals Non; 60 Southeas'tern com/unbrande d'/
Professional ofgre.en product stqndards and Iabe!lng as weI.I as how to develop sustainability Credit Community College green_supply ¢

supplier programs, implement sustainable business practices, apply lean and green hainhtml

manufacturing strategies, and integrate these practices across the extended supply ’

chain.

_— To become Green Builder certified, each enrolled user must complete the seven .
fgfggfﬁ;ﬂg}g course series. Each stu.dy' course in this curriculum a.ddresses. the fundam.e.nta! Non- 60 Elgg?ne;;&;ogjl ege nglé/(jv‘g"gg;:‘??:g /
- Online principles of green building relating to energy efficiency, building durability, indoor | Credit Calmar tles php'

air quality, resource efficiency, and water efficiency. )

Our SCSP certification program is designed to give our graduates a comprehensive

knowledge of sustainability across multiple functional areas along with a balance

of internal and external knowledge of sustainability leadership and consultancy.
Green - Senior Our online sustainability training is a leading gdge.f.orm of education (hat ena.bles
Certified anyone around the world to learn aboujt sustalngblllty and “green” topics anytime
Sustainability | - anywhere 24/7. People like you need information about sustainability to practice Non- Northeast lowa http://www.thek-
Professional green I|v.|ng,. remain current in the \A{orkplace, or.meetthe. needs of your customers. | - .t 100 Community College npwledgebase.org/
Certificate - (ompan.le‘s.llke yours need |nfp(mat|on about being sustainable to practice social Calmar nicc/csdet.php
Online responglblllty, remain competitive, or meet the needg of gIobaJ markets. Are you a

professional seeking to make yourself more competitive or trying to create a new

career opportunity for yourself in today’s job market? Now you can conveniently

get the training you need for yourself, your team, or your entire company--and you

don't have to blow your budget or change your schedule.

The Green Designer Certification is a specialized and tailored educational program

developed to bring comprehensive and reliable information to you, the Design Pro-

fessional. You'll learn how to apply sustainable interior design principles and prac-

. tices to any design project. This program gives you the background and resources http://www.thek-
Btzrstilﬁ:eerreen you need to evaluate green products, Green Interior Design and finishes with the CNrg(rili-t 100 Egrl;trl:melfr:ittergolle e nowledgebase.org/
9 entire home’s or business"“environment”in mind, allowing the design professional yRole secc/csdet.php

to make careful selection of healthy and environmentally responsible materials

and products. We offer green building education and interior design strategies to

improve energy efficiency with optimum utilization of resources.

Are you prepared for an exciting career as a leader in the green-collar economy?

After completing this premier certification program, you'll establish yourself

as a sustainable business professional. You'll be ready to take responsibility for http://www.
Senior Certified | coordinating an enterprise’s sustainability strategy across multiple functional areas, Non- Southeastern gatlineducation.
Sustainability | including sales, marketing, communications, new product development, global Credit 110 Community College com/unbranded/
Professional supply chain, operations, and corporate social responsibility. You'll start by learning yroleg sustainability_pr

the basics of green purchasing. Next you'll cover corporate social responsibility, and ofessional.html

carbon strategies. You'll also explore environmental accounting, green transporta-

tion, and sustainability consulting.

In this special topics course (CON 949) students will examine green building

concepts, concerns and material characteristics as well as selection. Students will htto://q0.dmacc
Green Building | also be introduced to current Leadership in Energy and Environmental Design Des Moines Area o dl? / rg .ram s :
Concepts (LEED) Building certification standards and processes. Theory will be provided that | Credit 1 Community College Jbld ptra?i es/bages/
Course will help the students understand the reasoning behind the green concepts and - Ankeny wel cgo me.as pr))( 9
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Course Credit or
Course Name | Course Description Contact College Name Contact Website
TP | “Hours
http://www.
: S : : : : i tral.edu/i
. Students will apply building science methods to determine how insulations, mois- oacel
Building o A PR . lowa Central ndustrial_technol-
Science | Ll:joaﬁllglg:gghg[jissures, heat flow and durable design apply to today’s residential Credit 1 Community College | ogy/programs/

: carpentry/course_
schedule.asp
http://www.

: : a I o i tral.edu/i

4 Students will be expanding on Building Science 1, utilizing hands on activities 1owacen .
SB:!g'cneg” to explore the effects of mold, volatile organic compounds, radon, healthy home Credit 1 I&";?ﬁfsmtralc ollege gdu;t:?l?;ﬁ:}nd
design, renewable energy, and building failures. yLoleg cgr);)epntr%//course

schedule.asp -

- ; S : : : . http://www.hawk

Building Students will apply building science methods to determine how insulation, mois- Hawkeye eyecollege.edu/aca-

g(c)ljrr;ze I Ll:lrielfait:llglglgghgaissures, heat flow and durable design apply to today’s residential Credit 1 Community College | demics/programs/

: default.aspx

Sustainability | This course covers building design and techniques that produce minimal envi- University of http://www.uni.

in Construction | ronmental impact and long term benefits. It includes Leadership in Energy an redit edu/catalog/08-

in G i li dl benefits. It includes Leadership in E d Credi B du/catalog/08-10/

/LEED Environmental Design (LEED), a green building rating system. index.shtml
Development of skills and techniques in applying lean manufacturing to service and htto://www.uni

Advanced Lean | industrial settings. Topics include lean enterprise, product development, supplies Credit 3 University of A dli) / catalo )08-.1 o

Manufacturing | network, JIT tools, Theory of Constraint, and value stream mapping. Prerequisite(s): Northern lowa index shtm?
330:180 (TECH 4080) or consent of instructor. (Variable) :

. Technologies and processes used in green building construction including low . ;
zlrl:zan";ﬁllgl/ . impact site development, material selection, energy efficiency in heating/air condi- Credit 3 University of E(tjtlf)/é Qt’\;\ll‘(l)w/ggH o/
Construction 9 tioning and lighting. Water conservation and reclamation. Prerequisite(s): 330:153 Northern lowa index shtm?

(TECH 4153/TECH 5153). (Variable) ’
Introduction to lean manufacturing systems and concepts - basic philosophy of
reducing waste in areas such as production, processing, inventory, transportation,
waiting time, and scrap generation - to improve quality, reduce cost and production htto://www.uni
Lean time. Prerequisite(s): 330:008 (TECH 1008); 330:010 (TECH 1010); 330:023 (TECH Credit 3 University of A dLE)/ catalo )08-'1 o
Manufacturing | 2024);330:024 (TECH 1024);330:043 (TECH 2043); 330:060 (TECH 2060); 330:072 Northern lowa index shtmgl’
(TECH 2072); 330:080 (TECH 2080); 800:048 (MATH 1150) or 800:060 (MATH 1420); :
860:020 (CHEM 1020) or 860:044 (CHEM 1110); 880:054 (PHYSICS 1511) or 880:130
(PHYSICS 1701); junior standing or consent of instructor. (Offered Spring)
This course provides an introduction to the basic principles of LEED® for a New
Construction Version 3 (LEED 2009) program as it applies to designing and con-
structing a LEED® building. Course outcomes: 1. Evaluate and understand each LEED
Advanced pre-requisite and point; 2. Identify critical issues for design and construction of a http://www.ede.
Building LEED building; 3. Demonstrate an understanding of how quality, energy efficiency . lowa State iastate.edu/Non-
Credit 3
Construction and first cost effect each LEED® point; 4. Demonstrate an understanding of how University (redit/LEED/leed.
topics CE594L | planning, scheduling and estimating labor and material costs will be affected by the html
LEED® process; 5. Analyze and evaluate strategies for designing and construction a
LEED® building through case studies of completed LEED® projects; 6. Become better
prepared to take and pass the LEED® accreditation exam”
: Examination of the resources commonly utilized in the construction industry--mon- A http://www.uni.
Egg;hrrliglon ey, materials, methods, processes, personnel--and their management. Credit 3 Hglr\tlrelsrlrtlylg\fv 3 edu/catalog/08-10/
(Offered Fall and Spring) index.shtml
g:;iezrgr;l?nuate Senior group research project pertaining to a topic in construction. Includes an University of http://www.uni.
C . oral and written presentation of the findings, conclusions, and recommendations. Credit 3 y edu/catalog/08-10/
onstruction (Offered Spring) Northern lowa index shtml
Management pring ’
Construction Construction cost analysis techniques for estimating materials, labor, equipment, Credit 3 University of Eﬁtf/gmw/ggH o/
Estimating and subcontracting costs in commercial building construction. (Offered Spring) Northern lowa index shtm?
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competency-based learning process. Building Trades/Carpentry students also work
on rewarding community projects, such as helping to build Habitat for Human-

ity houses and other service- learning projects for community-based non-profit
organizations. The NIACC Building Trades program prepares students for successful
carpentry careers and active participation in their communities. Our placement rate
is 100%!

Community College

Course Credit or
Course Name | Course Description T Contact College Name Contact Website
ype H
ours
Computerized Utilization of d ina buildi imating soft d University of http://www.uni.
Construction (til |zat|<zin 0 'contgmpor?]ry. an ena:frglngF l;ll ing estimating software an Credit 3 anv;e]rsnyI 0 edu/catalog/08-10/
Estimating advanced estimating techniques. (Offered Fall) orthern lowa index shtml
Sustainable/ Technologies and processes used in green building construction including low University of http://www.uni.
Green Building | impact site development, material selection, energy efficiency in heating/air condi- | Credit 3 Northernylowa edu/catalog/08-10/
Construction tioning and lighting. Water conservation and reclamation. (Variable) index.shtml
E::]lgtlrr:l%tl - Courses focus on green building methods and an understanding of green construc- Credit 5 Kirkwood Cvt;g(:{/em(;m\gtlgrk
Systems | and I tion. The courses can be added to a certificate or a degree. Community College /index.phplp=8438
http://www.
Residential Students will apply advanced construction procedures on decks, walls, roofs, stair- lowa Central :]oﬂlasgrei:ltratléﬂﬁgl_
Construction wells, and related structures. Durable design and application of proven methods Credit 6 Community College ogy/prog?ams/
Applications will be emphasized. The course relates to sustainable building practices. carpentry/course_
schedule.asp
The students will utilize resource efficient framing methods that stress energy http://www.
Framina for efficiency and sustainable design. The”House as a System” method of residential iowacentral.edu/i
Sustain%bl . construction will be teamed with Universal Design and Optimum Value Engineering Credit 7 lowa Central ndustrial_technol-
Desian techniques, the “Building America” Program and the LEED (Leadership in Energy ef- Community College | ogy/programs/
9 ficiency and sustainable design arenas through guest speakers and the opportunity carpentry/course_
to present at conferences. schedule.asp

.| The Sustainable Construction Technology certificate introduces the students to the .
ggg:;m;gloen principles and techniques utilized in residential construction which will have a posi- lowa Western mtcgé/dwu\//v%

; tive impact on our environment. This certificate program gives students a chance to | Credit 17 : £Qu’p
Construction : : ; . X X Community College | grams/program.
Certificate gather in-depth information on the growing sustainable construction field and to 35D lid=consuscer

become work-ready in a short period of time. piid=
The Construction program provides students with the knowledge and skills needed

for employment as a carpenter or concrete specialist. Study includes residential and

commercial construction, with all phases explored and applied on a job site or in the

lab. Specialized coursework includes drywall installation and finishing, blueprint

reading, construction estimating, concrete stamping, and construction materials.

.| Graduates of the program may be employed in general carpentry work, commercial http://www.witcc.
CD(i)nlsotrrTl]J;non carpentry, or may specialize in one area such as finish carpentry. Career potential Credit 35 (Woﬁtrarl?nli(t)wgoTlfghe edu/programs/in-
p includes foreman of a construction company or owning your own construction YEOUE9E | dex.cfm?id=119

company. Another advantage of a WITCC Construction education is the acceler-

ated rate of advancement that the graduates experience. Quite often Construction

graduates enter into the field slightly above entry-level positions. Because of their

educational background graduates quickly advance to crew leaders, foremen, and

field supervisors.

Our students develop the skills they need to succeed in construction through a

combination of hands-on instruction at NIACC and mentored supervision on North

lowa construction industry jobsites. Daily instruction at NIACCincludes trade theory

and hands- on practical experience in a state-of-the-art lab, and on our project job-

site. Students receive step-by-step instructions and practice developing carpentry http://www.niacc
Building Trades skills at their own pace - by constructing full-scale projects in an individualized, Credit 38 North lowa Area edu/industrial/

buildingtrades/
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supervision of a construction site after some practical experience.

Course Credit or
Course Name | Course Description Tybe Contact College Name Contact Website
» Hours
As a carpentry student, you will have hands-on experience in the shop and field
experience involving framing, roofing, siding, drywall installation, taping and
texturing, interior finishing, and cabinet/ countertop installation, along with http://www.nwicc.
Carpentry - classroom time. An emphasis is placed on the care and use of hand and power tools, Northwest lowa edu/prospe ctive-
Diploma or AAS | equipment and materials, and common systems of frame construction. You will Credit 45 Community College students/academics/
Program also learn about drafting, blueprint reading, trade math, estimating and safety. You yLofleg program- details.
will also gain fundamental instruction through the frame-to-finish construction aspx?ID=65
of an energy efficient two- or three-bedroom house. Successful students become
employed in an industry with increasing needs for skilled carpenters.
The Construction Technology program at lowa Lakes Community College is unique htto://www
in combining the related building trades of plumbing, electrical wiring, and drywall i om?él akes.edu /
Construction with the usual carpentry skills of concrete, framing, finish and cabinet hanging. You Credit 47 lowa Lakes 1o arams. stud /
Technology study all these areas in the classroom, practice in the lab, then perform a variety of Community College |pn dugstri al/con stry
projects both at and away from the college. You do actual construction work from tion. tech ht
estimating to finish. tiction_tech.ftm
The Carpentry program offers education and practical experience in basic residential htto:
h . . S p://www.
carpentry. You will receive competency-based instruction in the use of up- to-date nicc.edu/index
carpentry production equipment such as saws, jointers, sanders, and routers. Practi- Vs h '70 e cé m
(arpentry- cal experience is provided through construction of a residence each year by the Credit 28 Community College prop.ra[:n&t a_sk—viE
-Diploma carpentry students. As the carpentry trade is one of the most basic trades in our so- Calmar yRoleg \F/)v&gro fami d—_1 58
ciety, employment opportunities for carpenters may be found in communities of all P mp ug—Pe os;&l to
sizes. NICC's Carpentry program is recognized by the Associated General Contractors . dE71_5
of America through the National Center for Construction Education and Research. mid=
Interior Design is an exciting and innovative profession for creative, imaginative,
and motivated people. Itis a growing field in which collaboration with architects,
contractors and craftsmen takes place, ensuring that spaces meet requlatory
requirements. Interior Designers plan layouts of buildings, design architectural
detailing, create green spaces, and direct projects that are Americans with Dis- http://www.witcc.
abilities (ADA) compliant. Additional activities include the coordination of colors Western lowa Tech edu/programs/pro-
Interior Design | and designs, materials, furnishings, lighting and accessories. A multi-faceted Credit 64 Community College gram.cfm?id=167&
profession, Interior Design is one in which creative and technical processes are ap- unity LOe9€ 1 Crip=12027606&CF
plied with the purpose of achieving a planned and aesthetically-pleasing solution. TOKEN=98231517
Students will take courses in space planning, residential architecture/construction,
hand and computer-aided drafting, presentation methods, and design and color
theory. Graduates are prepared for diverse entry-level positions in architectural and
engineering design.
40 hr or 73 hr training inBuild yourself a solid future by enrolling in lowa Western's
Residential Construction Technology program. This two-year program will prepare
you for a rewarding career in carpentry and its related skills for application in the
field of residential and commercial construction. Each year, students get real-world http://www.
Constuction experience by constructing a home, partnering with Habitat for Humanity. Over the Credit 73 lowa Western iwcc.edu/pro-
Technology past 10 years, students in the program have completed more than 100,000 hours of Community College | gram s/program.
community services projects and more than 40,000 college projects services hours. asp?id=contechaas
There are many paid internships available, and some lead to students being hired by
the companies offering the internship. Sustainability is taught continuosly through-
out this program.
http://www.
The Construction Technology program prepares you for commercial carpentry, nicc.edu/index.
Construction entry-level management, or trainee supervisory positions in the construction and Northeast lowa php?option=com_
Technology-- | materials supply industry. Courses in hands-on construction experience, communi- | Credit 81 Community College | program&task=vie
AAS cations, business, and mathematics develop the job-site skills necessary to exercise Calmar w&programid=15&

campus=Peosta&lte
mid=715
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be transferred to lowa State University and/or Northwest Missouri State. Graduates
can transfer to ISU as a junior and work toward a bachelor’s degree in the College of
Agriculture. Staff can advise you as to the best academic path for transfer.

Course Credit or
Course Name | Course Description Tybe Contact College Name Contact Website
» Hours
Sustainable Agriculture
TSM 325: Prereq: Ecgn 101, Chem 155 or'higher, Math 140 or higher. Converting biorenewable
Biorenewable | esources into bioenergy and biobased produgts. Biorenewable concepts as they Credit 3 lowa State http://classes.
Systems relate to drivers of change, feedstock production, processes, products, co-products, University iastate.edu/
economics, transportation/logistics, and marketing.

AGRI1100 21st Century Business 3 s.h. Orientation to Agricultural Business including htto://Www.arace-
21st Century global issues, current industries, educational pathways, and career options. Content Credit 3 Graceland | an?i. edu /bufin -
Agriculture includes emphasis on understanding competitive markets and preparation for University demi 100539/

broad-based (liberal arts) education. Academics

This course examines the social, economic, and scientific concepts relating to adding

value to raw and processed agricultural products. The specific topics will include the htto://Www.iowa-

impact of agriculture on economics, cultures, social structures, technologies, pro- cen%ral edu /in q
Sustainable cessing, products, nutrition and environmental issues resulting from adding value Credit 3 lowa Central ustrial technolo /
Agriculture to agricultural products. Laboratory activities will provide opportunities for examin- Community College roQrams/aari culg-y

ing various technologies, evaluating products, examining nutritional advantages, f g/ ; %

assessing economic benefits to communities, and determining the environmental ure/ag_tech.asp
impact of various developments.
TSM 337: Fluid | Prereq: 210. Fundamental fluid power principles. Fluid properties. Function and
Power performance of components such as pumps, valves, actuators, hydrostatic transmis- Credit 3 lowa State http://classes.
Systems sion and continuously variable transmissions. Basic analysis of fluid power systems. University iastate.edu/
Technology Introduction to electrohydraulics.
TSM 330: Prereq: L . -
Agricultural rereq: 210, Math 1420r160. Selection, sizing, and operational pr[nC|pIes of .
Machinery tractors and machinery systems. Cost analysis and computer techniques applied to Credit 3 lowa State http://classes.
and Power planning and management of agricultural machine systems. Principles, operation, University iastate.edu/
Management and application of agricultural machinery.
TSM 363: Prereq: 210, Physics 112. Basic electricity. Electrical safety, wiring, 3-phase service,
Electric Power | controls, and motors for agricultural and industrial applications. Planning building .
and Electronics | electrical systems. Electronics to sense, monitor, and control mechanical processes: Credit 4 Il?r‘,’\i’\?esrz?tte Patsttpat/écgzsus/e .
for Agriculture | semiconductors, digital logic circuits; speed, pressure, position, temperature, and y :
and Industry moisture sensors. Nonmajor graduate credit.
TSM335:Trac- | Theory and construction of tractor engines, mechanical power trains and hydraulic Credit 4 lowa State http://classes.
tor Power systems. Introduction to traction, chassis mechanics, and hydraulic power. University iastate.edu/

This program offers the chance to learn sustainable farming techniques and effec- htto://www.iaval-
Entrepreneurial | tive small business strategies. It provides practical knowledge in local food produc- lowa Valle le pédu i c) il
and Diversified | tion, environmental stewardship, small business planning and hands-on experience Credit 64 Community Colleqe ryo‘ rams-dearees/
Agriculture- with Central lowa farmers practicing sustainable agriculture, vegetable production, District yLoleg Ent?e ren eurigal and-
-MCC and/or certified organic farming. Students earning the certificate option can receive Diverfiﬁe dAahtml

training in the specific subject area of agriculture. 9.

Agriculture has become more high-tech over the years, and you can be well prepared

for this field by completing lowa Western’s Agriculture Transfer program of study.

Students in this program t?ke advantage of the best in computer technology to even- htp://www

" tually earn an Associates of Science degree. In this program you will complete the .- :
SAU?’;[(a:lIJrl‘taut;Lel requirements needed for your first two years of a bachelor’s degree before transfer- Credit 64 I(%Vr\ﬁ n\m (;sitterz ollege W;’;rcﬁi(/jur/grg m
9 ring on to a four-year institution. In addition, you will learn to use some of the most yLollege | 9 % d—p % f
advanced GIS and GPS technology available while learning more about agronomy, aspeid=agtransteras
animal science, and farm management principles. With class sizes averaging between

12 and 15 students, this program offers one-on-one interaction with instructors.

The NIACC Farm Lab consists of 260 no-till acres, 110 acres of pasture, livestock facili-

ties for the swine and beef breeding herds, and provides Ag students with “hands-on”

learning experiences in the areas of crop protection and management, precision farm- R
Agricultural ing technology, crop and livestock management, show pig and club calf production, Credit 7 North lowa Area A dli) /‘a tech /in dox.
Technology and business planning and decision making. Al classes required in our curriculum can Community College him 9 :
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Course Name

Course Description

Course
Type

Credit or
Contact
Hours

College Name

Contact Website

Transportation Technology

M E 449:
Internal
Combustion
Engine Design

Prereq: 335. Basic principles, thermodynamics, combustion, and exhaust emissions
of spark-ignition and compression-ignition engines. Laboratory determination of
fuel properties and engine performance. Thermodynamic and mechanical design of
engine components to meet specified performance, fuel economy, and air pollution
requirements. Oral and written reports required. Nonmajor graduate credit.

Credit

lowa State
University

http://classes.
iastate.edu/

Automotive

Upon the recommendation of the National Automotive Technician Education
Foundation (NATEF), a non-profit organization that evaluates automotive training
programs according to national standards determined by the automotive industry
and educational community, the Automotive Service Technology Program at North
lowa Area Community College has been awarded Automotive Service Excellence
(ASE) Master Certification.

Credit

7

North lowa Area
Community College

http://www.niacc.
edu/industrial/auto-
motive.html

Hybrid First
Responder
Safety
Training

This class is designed for first responders, EMT’s, firefighters or anyone respond-

ing to an emergency situation that need ““on-the-scene” training. This is not a
technical class but a real world““what do | need to know”” session. There are almost
2 million hybrids with high voltage systems in America and that has happened in
only ten years. In this new decade you will see 10 times that many. Learn how to

be safe when you arrive at the scene of an accident that has a hybrid in the mix.
During this course you will learn about: Basic Construction of Hybrids; Location of
High Voltage parts; How to““Shut down the HV System™ & Keyless Ignition Issues.
After class you will be able to: Identify a Hybrid; Safely Shut it Down; Secure the Car;
Keep Yourself Safe; & Haz Mat Issues. Instructors Steve Koch is a Certified Hybrid
Techinican & Craig Van Batenburg is an internally known Certified Hybrid Trainer
(www.fixhybrids.com). Don’t miss this chance to learn from the best!

Non-
Credit

lowa Valley
Community College
District

www.lowaValley.
edu

Hybrid Towing
and
Dismantling
Safety Training

This class is designed for towers and dismantlers that need “on-the-job” training.
This is not a technical class but a real world “what do | need to know” session. There
are almost 2 million hybrids with high voltage systems in America and that has
happened in only ten years. In this new decade you will see 10 times that many.
Learn how to be safe when you tow, remove parts or recycle a damaged hybrid. Class
includes basic construction of hybrids, location of high voltage parts, how to“shut
down the HV system”, & keyless ignition issues. After class you will be able to: iden-
tify a hybrid, safely shut it down, tow the car, keep yourself safe, take it part, store
HV parts safely, & Haz Mat issues. Craig Van Batenburg is an international certifed
hybrid trainer (www.fixhybrid.com). Don’t miss this chance to learn from the best!

Non-
Credit

lowa Valley
Community College
District

www.lowaValley.
edu

Introduction to
Hybrid
Technology

This 6 hour overview of hybrid technology is for anyone that works on cars today or
will be in the future. This class is designed for a working technician with automotive
skills that does basic repairs on conventional cars. Some basic skills will be reviewed
and you will be tested before and after this class for electrical knowledge and safety
procedures. You will be introduced to the the 3 types of hybrids sold today. You will
learn what a hybrid is and what makes it different. Safety equipment will be shown
and used in during high voltage safety discussion. After this class you will be able to
do preventive maintenance, a safety shut down, and practice shop safety.

Non-
Credit

lowa Valley
Community College
District

www.lowaValley.
edu

Environmental
Training

Dealers who incorporate service departments and auto body shops within the
dealership will find interest in taking this course as they will be taught the proper
disposal techniques for parts washer waste, floor drain sump sludge, used anti-
freeze, used oil and filters, refrigerant, batteries, tires, catalytic, converters, waste
paint thinner, waste paint, and air emissions.

Non-
Credit

lowa Western
Community College

http://www.iwcc.
edu/ce/classes/
trades.asp

Advanced
Hybrid
Technology

You will learn more about hybrids & have a chance to drive & scan a hybrid in class.
This class is designed to advance your skills so that you can continue your career as a
technician that can work on all the cars on the road today. Many hybrid tools, parts
& equipment have been purchased so this class is real world, hands- on & relevant
to the workplace. Topics include: hybrid transmission, regenerative braking &
inverter control, A/C & heating systems, preventative maintenance, hybrid battery,
starting & charging, intro to Honda IMA, Toyota/Lexus, Ford, GM, Chrysler & Nissan,
BMW, Mercedes, Porsche, VW, HEV systems. The previous 57 hours have dedicated to
learning about new hybrid technologies on the road today. The last 3 hour of class
will be used for review & look at the future of the electrification of the cars that we
will be driving in the next few years; the Chevy Volt, Nissan Leaf, Mitsubishi iMiEV
and more. A final exam will be given & certificates awarded.

Non-
Credit

60

lowa Valley
Community College
District

www.lowaValley.
edu
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Montana Green Education Program Inventory

Green Technology

Chemical and Biological Engineering

Montana State University

Sustainable Food and Bioengery Systems, Agroecology Option

Montana State University

Automotive and Diesel Technology (Bio-Fuel Technology)

Montana State University Northern

Automotive Technology (Alternative Fuel Vehicle Technology)

Montana State University Billings College of Technology

Construction Technology (Energy Star Building Technology)

Montana State University Billings College of Technology

Energy Technology University of Montana College of Technology
(limate Change* University of Montana

Renewable Energy

Biofuels Emphasis Miles Community College

Energy Technology Miles Community College

Civil Engineering - Bio-Resources Option

Montana State University

Earth Sciences - Geohydrology

Montana State University

Earth Sciences - GIS/Planning

Montana State University

Environmental Engineering

Montana State University

Geological Engineering Montana Tech
Geophysical Engineering Montana Tech
Hydrogeological Engineering Montana Tech
Hydrogeology Montana Tech

Environmental Studies

University of Montana

Geosciences

University of Montana

Wind Energy Technology*

Montana State University Great Falls College of Technology

Wind Turbine Technician*

Montana Tech College of Technology

Restoration and Reclamation

Environmental Science

Flathead Valley Community College

Natural Resource Management

Flathead Valley Community College

Land Rehabilitation

Montana State University

Land Resource Sciences

Montana State University

Environmental Engineering

Montana Tech

Biological Sciences

Montana Tech

Resource Conservation

University of Montana

Wildland Restoration

University of Montana

Environmental Interpretation

University of Montana Western

Environmental Science Emphasis

University of Montana Helena College of Technology

* Upcoming Program
Source: Montana University System
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Nebraska Green Education Program Inventory

Pre Vocational Programs

MCAO = Mechanical Contractors Association Omaha

Safety NECC, NSC, AGC, LU464 IBEW = International Brotherhood of Electrical Workers
Renewable Energy Programs LU 464 = Steamfitters & Plumbers Union
Energy Generation Operations SCC AGC = Association of General Contractors
Renewable Fuels Technology NECC NSC = National Safety Council

Solar Heating and Cooling (SHC) Mccx ACT=ACT

Solar Photovoltaic Systems IBEW, MCC* LU 16 = Local Plumbers Union

Wind (Urban) Mcc* LU 3 = Local Sheet Metal Union

Wind Energy Technician IBEW, NECC, WNCC* LU 1140 = Local Labor Union

Energy Efficiency Programs (CC = Central Community College
Building Energy Auditors/Analysts Mcc* MCC = Metro-Community College
Certified Green Supply Chain Professional SCC MPCC = Mid-Plains Community College
LEED Professional AGC, USGBC NECC = Northeast Community College
Certified Sustainability/Green Building Professional NAHB, SCC SCC=Southeastern Community College
Insulation LU39 WNCC = Western Nebraska Community College
Weatherization Mcc*

Supporting Programs

Air Conditioning, Refrigeration and Heating Technology mjc‘;céﬁﬁcc';\%c' LU3,

Architectural Design Technology MPCC, MCC

Building Maintenance McC

Certified Indoor Air/Environmental Quality Manager SCC

Construction Technology NECC,MCC,SCC, MPCC

Electrical Apprenticeship IBEW, MCC

Electrical Plant Maintenance McC

Electrical Technology (CCC, SECC, NECC, MCC

Electronics Technology McC

Industrial and Commercial Trades MCC, LU1140

Plumbing Apprenticeship MCC, LU464, LU16

Powerline Construction and Maintenance (PC&M)

Technology e

Welding Technology McC

* New Program

Source: Montana University System
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Advertised Green Postsecondary Education and Training in South Dakota

As energy efficiency and renewable energy industries emerge, there is a growing need for green programs
to train, educate and prepare individuals for this expanding sector. A green program would be a program
that prepares and/or trains an individual to “produce a product or service that improves energy efficiency,
expands the use of renewable energy or supports environmental sustainability.”

To determine what universities, technical institutions and other training/learning centers in South Dakota
are doing to meet educational needs in green areas, information was collected primarily from the websites
and the press releases of postsecondary institutions and training centers as well as the South Dakota
Department of Labor (DOL). The first section of this report looks at the applicants who were awarded
funds as part of the South Dakota State Partnership and Training Grant. The second section focuses on
South Dakota’s four technical institutions and their efforts to train individuals in green programs.

Section 1: South Dakota State Energy Sector Partnerships and Training Grant
(American Recovery and Reinvestment Act)

The DOL received $2.5 million for the State Energy Partnerships and Training Grant, authorized by the
American Recovery and Reinvestment Act (ARRA). The purpose of the grant is to teach workers the
skills required in emerging energy efficiency and renewable energy industries. All activities must lead to
placement in employment, must teach skills and competencies demanded by the target sector, and support
participants’ long-term career growth.

The DOL awarded funds to 11 applicants, based on the following proposals:

Black Hills State University (BHSU), Spearfish

Energy Management training will educate workers in energy reduction technology by providing hands-
on training in energy reduction and building automation control technology. The BHSU Energy
Management Technology Certificate program includes three courses: (an introduction to) Smart
Buildings, Smart Building Design and Lean Manufacturing Concepts. The university will integrate the
management courses into the existing associate of science degree in Advanced Manufacturing, which is
offered in Spearfish and Yankton. This program will serve about 60 people.

Killian Community College, Sioux Falls
The college will add an associate degree in Sustainability and Environmental Sciences, with an emphasis
in LEED training and biodiesel. The training will serve about 20 people per year.

Lake Area Technical Institute (LATI), Watertown
LATI will create energy torque certification training modeled after the national Snap-on certification
program. The institute will also offer foundational certification for wind, ethanol, coal and hydropower
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generation construction and maintenance. An associate degree program will serve 50 people and the
LATI Corporate Education Center’s continuing education program will serve 100.

Mitchell Technical Institute (MTI), Mitchell

MTI will provide training to leading national home energy raters. The school will combine current
building construction and Heating, Ventilation and Air Conditioning (HVAC) programs with nationally
recognized certifications. MTI will concentrate on remediation and energy efficiency. The program plans
to serve 83 people.

North Eastern Work and Technical Education Center (NEW TEC), Aberdeen

NEW TEC will provide a composites training related to wind energy in partnership with Molded
Fiberglass Company, resulting in a nationally recognized composites certification. LATI will provide the
technical expertise for the program, which plans to serve about 100 people.

POET, Sioux Falls, SD

This program will provide incumbent worker training to upgrade the skills for up to 600 people in the
company’s ethanol plants. The project will define and utilize national certifications and credentials
associated with the ethanol and bio-fuels industry for energy sector training.

Regional Technical Education Center (RTEC), Yankton

RTEC will provide operational support and train five new employees per year in infrastructure efficiency
and power utilization effectiveness. The center will also benefit from the funds awarded to BHSU, as part
of the Advanced Manufacturing Associate of Science degree BHSU offers in Yankton.

Rural Learning Center, Howard

The Rural Learning Center will focus on entry-level wind turbine technicians. The program, which will
serve about 325 people, will integrate specific technology enhancements for renewable energy partners
and develop educational technology systems for renewable energy applications.

South Dakota State University (SDSU), Brookings (two awards)

In December 2010, the South Dakota Board of Regents approved SDSU’s proposed minor in sustainable
energy systems. The DOL funds helped the university adapt, enhance, develop and implement modules in
pre-existing courses that will provide expertise to engineers in areas like sustainability, energy efficiency
and renewable energy technologies. The grant helped to develop a network of contacts with internships
opportunities in areas such as energy engineering, biofuels, wind energy, power generation and energy-
related equipment manufacturing. The program will also help them earn Leadership in Energy and
Environmental Design (LEED) certifications. The program will serve 20 enrolled participants.
Approximately 300 more will benefit from the expanded modules and ability to attain certification. Also,
according to a news article on SDSU’s website, the university will offer two courses and a workshop for
people starting or advancing their careers in the ethanol and bio-energy industries. There is a one-week
introduction course centering on the processes used to turn corn and biomass into ethanol and refinery co-
products. The second course covers the technical aspects of milling for people currently employed in the
ethanol industry. A workshop for high school, undergraduate students and displaced workers interested in
bio-energy careers will also be developed.
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Southeast Technical Institute (STI), Sioux Falls
STI will use the funds for tuition assistance for more than 100 people in weatherization, building analyst
and green building construction training programs. Each program will lead to certifications.

Western Dakota Technical Institute (WDT), Rapid City

WDT will provide training in green building construction, energy generation and transportation. Current
curriculum will be revised to include energy-specific training. Participants can earn a certificate or an
associate degree. The program will serve about 90 people over two years.
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Section 2: Energy/Green Programs and Training at South Dakota’s Technical Institutes
(Information collected from the institutes” websites, as well as educational partners’ websites

during January and February 2011.)

Lake Area Technical Institute (LATI) — Watertown, SD
www.lakeareatech.edu/

Agriculture
www.lakeareatech.edu/academics/programs/ag/index.html

e Teach the latest, most environmentally friendly soil conservation techniques.

e Work with South Dakota State University (SDSU) on post-harvest cover crop and
polyculture studies, for ecologically friendly ways of protecting against soil erosion
and increasing soil sustainability.

e Precision Technology option teaches innovative methods of reducing chemical and
fertilizer application overlap—resulting in a healthier environment.

e Precision Technology also develops application maps for the purpose of efficient
zone application of fertilizer and seed.

e Use reduced-tillage practices, resulting in carbon sequestering and less water and soil
run-off.

e Students study environmentally friendly methods of waste management and
application —including attending state-sponsored training.

Within the Agriculture Program:
Ag-Environmental Technology Option
www.lakeareatech.edu/academics/programs/ag/environmental/index.html

e Ag-Environmental technicians monitor ag-related chemicals and by-products
entering the environment and determine the overall quality of surface and ground
water, soil and air.

e The program will dive into agriculture and environmental theory. Students
brainstorm ways for agriculture and the environment to exist cohesively. Students
also participate in an internship program.
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Automotive Technology
www.lakeareatech.edu/academics/programs/auto/index.html

e Students learn about fuel injection, emissions, catalytic converters, O2 sensors, PCV
and EGR systems.

e Students learn about the effects of automotive heating and air-conditioning on
greenhouse gasses and ozone depleting gasses. They also take the ASE refrigerant
recycling test.

e Instruct in the recycling of coolant.

Aviation Maintenance Technology
www.lakeareatech.edu/academics/programs/aviation/index.html

e Assist SDSU with a research project to develop ethanol-based fuel for use in piston
engine powered aircraft.

e Aviation program includes orientation flights with an energy efficient,
environmentally friendly self-launch glider.

Building Trades Technology
www.lakeareatech.edu/academics/programs/btt/index.html

Use recycled insulation, caulk, sheathing, soffit, and concrete.

Instruct in the installation of energy efficient lighting, windows and doors.
Install composite (recycled) decking and siding.

Whenever possible, install energy efficient in-floor heating.

Use energy efficient Benchmark® foam LITE-FORMS.

Use energy efficient Enercept ® insulated foam wall panels.

Diesel Technology
www.lakeareatech.edu/academics/programs/diesel/index.html

e Students attend a bio-diesel fuel seminar each year.

e Assist SDSU with research on the use of bio-diesel fuel in modern diesel engines.

e Teach low emission diesel engines, including diesel particulate filters (DPF), diesel
exhaust gas recirculation (EGR) systems, and selective catalytic reduction (SCR)
systems. All of these systems are designed to reduce the amount of hydrocarbon
(HC) emissions which contribute to the greenhouse effect and the reduction of oxides
of nitrogen (NO and NO2) emissions that contribute to smog formation.

e Curriculum covers the new method of injecting diesel exhaust fluid (DEF) into the
exhaust stream of 2010 truck engines to lower NOx emissions.

Energy Operations
www.lakeareatech.edu/academics/programs/energyops/index.html

e Extensively explore alternative energy including wind, solar, geothermal, and bio-
fuels.
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Use small roof mounted wind turbines and photovoltaic panels to power a number of
the lab trainers. These trainers teach not only the concepts of wind and solar power,
but also hydrogen production, fuel cells, ethanol and biofuels production, and
hydroelectric power.

Curriculum focuses on lowering emissions from conventional power production
facilities. It also includes instruction in how power plant operators must run their
facility in an efficient manner to limit the quantities of hazardous emissions that
contribute to the greenhouse effect.

Students study concepts of power production using gas fired turbines which burn
syngas, a derivative of the coal gasification process, in order to decrease CO2 and
NOx emissions.

Energy Technology
www.lakeareatech.edu/academics/programs/energytech/index.html

Students in the 20-month Energy Technology program receive both classroom theory
and hands-on lab and internship experience. Topics include mechanical maintenance,
repair and overhaul, as well as alignment techniques, metallurgy, pneumatics,
hydraulics, thermodynamics, combustion, vibration analysis and dynamic balancing.

Environmental Technology
www.lakeareatech.edu/academics/programs/environmental/index.html

Train students to use the newest testing and monitoring technology available.

Teach proper sampling and record keeping procedures.

Along with classroom and field experience, students in this program have the
opportunity to participate in an internship, where they receive on-the-job training that
will further prepare them for the workforce.

Technicians' duties include making solutions and reagents, assisting in environmental
management and quality assurance, participating in research and development,
utilizing various instruments, preparing, collecting and analyzing samples, assessing
data, and performing microbiologic and molecular testing.

Mitchell Technical Institute (MTI), Mitchell, SD

www.mitchelltech.edu/
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Architectural Design and Building Construction (Construction Technologies Division)
www.mitchelltech.edu/programs/ViewProgram.aspx?id=9&ContentI D=9

Focus on energy-efficient building practices.

Instructors are Certified Green Professionals.

A 100% Energy Star Builder.

All MTI’s houses are built and rated by the Residential Energy Services Network &
Home Energy Rating Standards of Practice (RESNET HERS).
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Heating & Cooling Technology (Construction Technologies Division)

www.mitchelltech.edu/programs/ViewProgram.aspx?id=11&ContentID=9
e The Heating and Cooling Technology program provides students with skills and
knowledge in mechanics, electricity and sheet metal. Students also receive extensive
training in energy management and environmental controls technology.

Wind Turbine Technology (Energy Production & Transmission Division*)
www.mitchelltech.edu/programs/ViewProgram.aspx?id=24&ContentID=9

e Students learn the basics of turbines, mechanics, hydraulics, electronics and the
computer networks that allow the system to communicate. After the completion of
two semesters, a graduate may exit with a diploma or continue in the program for
another year. Jobs in turbine construction, maintenance and troubleshooting will be
available.

e The optional second year of the program, including an internship, will give graduates
experience in areas like PLCs, fiber options, SCADA, electronics and more. A
graduate of the two-year AAS option will find employment opportunities in areas
like power distribution, controls and other areas that move the power through the
grid.

e Mitchell Technical Institute has been awarded $1.67 million from the U.S. Economic
Development Administration (EDA). The grant will allow MTI to own an operational
wind turbine at the Crow Lake site being developed by Basin Electric near White
Lake, SD. (Announcement made October 21, 2010).

*The Energy Production & Transmission Division programs include several aspects of energy
production; however, it seems from the information provided on the website only one emphasizes
green aspects — Wind Turbine Technology. Other programs that fall within this division are
Power Line Construction & Maintenance, Propane & Natural Gas Technologies, Utilities
Technology — Heating & Cooling, and Utilities Technology — Power Line.

Corporate Education — Green Energy Training
www.mitchelltech.edu/corporateEducation/energyauditortraining/

MTI Corporate Education in partnership with the South Dakota Department of Labor (SDDOL) is
providing certification training to become an energy auditor. Energy auditors contribute to
environmental sustainability and safety by identifying problems and solutions to home energy
efficiency, air quality, safety and durability.

Energy Auditor Certification

This certificate training is designed for professionals with moderate experience in
residential building contracting. Participants will learn to determine the energy
consumption of a home, calculate savings of remediation and suggest energy saving
measures to homeowners.

Heating and Cooling Remediation

This certificate training is designed for construction or energy professionals who have
direct contact with consumers. Participants gain the knowledge needed to educate

Northern Plains and Rocky Mountain Consortium Final Report 193



Appendix D: Education and Training Resources - South Dakota

homeowners about energy efficiency. Participants will become knowledgeable about
residential HVAC systems, principles of renewable HVAC systems and be able to
recommend energy saving measures of retrofit equipment and energy friendly systems to
homeowners.

Outreach — Dual-credit Introduction to Energy Career Training (outreach to high school
students)
www.mitchelltech.edu/programs/ViewProgram.aspx?id=41&Content]D=9

MTI offers an Introduction to Energy Career Training program to high school students in four
energy-related programs: Power Line Construction & Maintenance, Propane & Natural Gas
Technologies, Wind Turbine Technology and Heating & Cooling Technology.

Southeast Technical Institute (STI), Sioux Falls, SD
www.southeasttech.edu/Pages/default.aspx

Architectural/Construction Engineering Technology, AAS Degree
www.southeasttech.edu/Academics/Degrees/Engineering/Pages/Architectural ConstructionEngine
eringTechnology.aspx
Program includes green building practices such as geothermal heating, active and
passive solar technology, envelope home construction and sustainable architecture.
A Registered Architect who is pursuing LEED (Leadership in Energy and Environmental
Design) Certification teaches the program.

Landscape Design Technology, AAS Degree
www.southeasttech.edu/Academics/Degrees/Hort/Pages/LandscapeTechnology.aspx

Landscape Design Technology utilizes skills in design, plant identification and
installation, as well as construction techniques. Many green industry areas utilize
Landscape Design: retail nurseries, design/build companies, golf courses, sports fields,
amusement parks and government agencies.

Business & Industry Training (BIT) Division of Southeast Technical Institute
www.trainsiouxfalls.com

BPI Building Analyst
www.trainsiouxfalls.com/Construction/Pages/BPIBuilding Analyst.aspx
Course provided in partnership with CleanEdison (www.cleanedison.com).

Individuals can become residential energy auditors and weatherization professionals
through the Building Analyst Certification. Certified Building Analysts contribute to
environmental sustainability and safety by identifying problems and solutions to home
energy efficiency, air quality, safety and durability. The course is designed for
professionals with minimal experience in residential contracting or home inspection.
Participants learn hands-on application of skills in the field while preparing to take the
Building Performance Institute’s Building Analyst Exam.
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BPI Envelope & Shell Professional
www.trainsiouxfalls.com/Construction/Pages/BPIEnvelopeShellProfessional.aspx
Course provided in partnership with CleanEdison (www.cleanedison.com).

The BPI Envelope Professional certification course focuses on building thermal and
pressure boundaries and ways to enhance the envelope through insulation and air-sealing
techniques. This BPI Building Analyst Training course includes instruction in the
classroom and hands-on field training. Course includes both written and field exams
participants must pass to become a BPI Envelope Professional. With the proper
understanding and the proper equipment, a BPI Envelope professional is qualified to test
a home’s performance after upgrades and energy efficient retrofits have been completed
to ensure the home meets BPI standards.

BPI Multi-Family Building Analyst
www.trainsiouxfalls.com/Construction/Pages/BPIMulti-FamilyBuilding Analyst.aspx
Course provided in partnership with CleanEdison (www.cleanedison.com).

This course prepares students to analyze large housing complexes with multiple family
units. This course will cover boiler system analysis, whole building envelope analysis,
audit software and audit reporting, and energy end use allocation. This program prepares
participants to take the exam for the advanced level certification offered by BPI. Using
upgraded building science knowledge, participants will not only help building owners to
solve heating, cooling and air leakage problems that are driving high energy costs, but
will also provide them with a more comfortable, safe and durable building. Using this
certification along with the Building Analyst certification allows participants to get their
companies accredited and gain access to multiple federal and state incentives.

Certified Lead Renovator Training
www.trainsiouxfalls.com/Construction/Pages/CertifiedLeadRenovatorTraining.aspx
Course provided in partnership with CleanEdison (www.cleanedison.com).

The Environmental Protection Agency (EPA) now requires all contractors who perform
renovation, repair and painting projects that may disturb lead paint to be Lead RRP
Certified. Work activities including demolition, deconstruction, sanding, or cutting can
generate hazardous lead dust and chips by disturbing lead-based paint. The Certified
Lead Renovator course instructs trainees to follow specific work practices to prevent lead
contamination. Completing this course fulfills EPA requirements and contractors will
become Certified Lead Renovators.

Green Associate
www.trainsiouxfalls.com/Construction/LEEDCertificationTraining/Pages/default.aspx
Course provided in partnership with CleanEdison (www.cleanedison.com).

The LEED Green Associate (GA) credential is now an industry standard for Green
building professionals. This accreditation is for professionals who want to demonstrate a
basic knowledge of green design, construction, and operations, but who do not
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necessarily participate in design and construction work. The LEED GA credential is also
the prerequisite for those who wish to obtain their LEED Accredited Professional (AP)
accreditation.

STI BIT also partners with Gatlin Education Services (GES), to offer additional
online courses/workshops/seminars that focus on green educational programs.

Sustainable Energy and Going Green
www.gatlineducation.com/bit/green.htm

Biofuel Production Operations

Building Analyst Quick Start

Certified Green Supply Chain Professional
Certified Indoor Air Quality Manager

Certified Indoor Environmentalist

Natural Gas Plant Operations

Performing Comprehensive Building Assessments
Principles of Green Buildings

Senior Certified Sustainability Professional

Wind Energy Professional

Western Dakota Tech (WDT), Rapid City, SD
www.wdt.edu/

Environmental Engineering Tech
www.wdt.edu/Programs/Environmental Engineering Tech/Environmental Engineering Tech.as

px

Program graduates primarily work outdoors in the field, collecting information that is used to
assess how increased demand affects the quality and quantity of the nation’s natural resources.
Graduates work in a broad range of jobs such as collecting and analyzing water and soil samples,
measuring stream flow and groundwater levels, and conducting soils testing.

Corporate Education Center (Division of Western Dakota Tech)
www.wdt.edu/corped

Green Buildings & Preparing for LEED Green Associate Exam
www.westerndakota.augusoft.net/index.cfm?method=ClassL isting.ClassL istingDisplay &
int_category id=7&int sub_category id=71

Course offered in conjunction with UGOT Class.

Participants learn sustainable fundamental LEED Rating System building
concepts. Those who successfully complete the course are eligible and prepared
to take the US Green Building Council’s Leadership in Energy and
Environmental Design (LEED) Green Associate exam.
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“WDT is Going Green” website:
www.wdt.edu/catalog.aspx?id=6690

There is a Green Campus Committee at WDT. Included in the committee’s vision statement: We
seek to encourage the study of environmental issues in courses throughout the curriculum and
graduate responsible global citizens prepared to work in the new and evolving sustainable energy
market.

WDT hosted the Rapid City community Earth Day event in April 2010. It featured the following
activities/programs/symposiums:
e Exhibitor Booths, Green Automobiles, Speakers, Videos, Food, Children’s Activities
e Rapid City Task Force on Green Cities Symposium
e Presentations/Demonstrations:
0 Building/Construction/LEED
0 South Dakota School of Mines & Technology Center for Advanced
Manufacturing & Production (CAMP) Demonstration
Rapid City Waste Management
Sustainable Business Practices
The Conservation Triangle — Application
Auto Industry Future
Going Green in Cafeteria & Dining Services
Sustainable Shopping
Grass-Fed Beef & Nutrition
The New Pioneers: Rural America, the Internet and the Next Chapter in the
American Dream

O O0OO0OO0OO0O0OO0Oo

As of mid-January 2011, WDT had not yet indicated any plans on its website for Earth Day in
2011.
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Utah’s Green Job Training Programs

Energy Management
Building Operator Certification (BOC)

Certified Building Analyst (BPI)

Energy Sector Curriculum Specialization Group:
Energy Management / Auditing

Job Description:

Commercial energy auditing including facility electrical, HVAC
and lighting systems, indoor air quality, environmental health
and safety, and energy conservation

Skills/Background/Competencies:

Level I: High school diploma or GED; 2+ yrs working in O&M in
commercial or institutional facility; Level Il: same plus technical
degree; BOC certification and 4 yrs experience

Link to Training Resources:
www.theboc.info/

Demand from:
Building managers/owners

Certification provided as part of training:
BOC

Example Curriculum:
http://theboc.info/training.html

Duration of Training:
Level | is eight one-day classes; Level Il is seven one-day classes

Training Targets:
Building and facilities managers (BOMA, UFOMA)

In Place in Utah:
No

Training Cost:
$1,375 for each level

Examples of Training:
Gwinett Technical College (GA): https://aceweb.gwinnetttech.
edu/wconnect/CourseStatus.awp?~~104SEM1992A
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Energy Sector Curriculum Specialization Group:
Retrofit

Job Description:

Conduct comprehensive energy performance analysis on
existing home and provide recommendations for energy ef-
ficiency improvements

Skills/Background/Competencies:
Building and remodeling experience

Link to Training Resources:
www.bpi.org

Demand from:
Utah Home Performance with ENERGY STAR program, 2009
IECC

Certification provided as part of training:
Building Performance Institute

Example Curriculum:
Can license from various sources (i.e. NYSERDA), or create own

Duration of Training:
3-day to 1 year

Training Targets:
General contractors, sub-contractors, and trades people

In Place in Utah:
Some

Training Cost:
$850-$1,600

Examples of Training:
See basecamp documents and contact UCE for more informa-
tion

Contact:
Tiger Adolf (BPI): (518) 951-0666

NOTES:

Testing and certification is typically offered directly through

AEE. MOU agreements with universities also exist. Eligibility
for exam requires previous degree and field experience. AEE
provides testing and certification for several titles
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Certified Energy Auditor (CEA)

Certified Energy Manager (CEM)

Energy Sector Curriculum Specialization Group:
Auditing

Skills/Background/Competencies:

Varies: 4-year engineering/architecture degree or PE., to 10
years experience as energy auditor, facilities management or
related field

Link to Training Resources:
www.aeecenter.org

Demand from:
Building managers/owners and individuals wishing to work as
independent consultants

Certification provided as part of training:
AEE

Example Curriculum:
Contact AEE

Duration of Training:
3-6 days

Training Targets:
Commercial building facility / energy managers (BOMA,
UFOMA)

In Place in Utah:
?

Training Cost:
Training seminar: $1,450; Application and exam: $300, $200
renewal of certification (every 3 years)

Examples of Training:
N/A

Contact:
Bill Kent: 1-770-447-5083 ext. 213

NOTES:
Testing and certification is typically offered directly through
AEE. MOU agreements with universities also exist
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Energy Sector Curriculum Specialization Group:
Energy Management / Auditing

Job Description:
Recomissioning, energy auditing

Skills/Background/Competencies:

Varies: 4-year engineering degree or 3+ years of experience,
to 2-year technical associates degree and 8+ years in energy
engineering/management

Link to Training Resources:
www.aeecenter.org

Demand from:

Johnson Controls, Siemens, Honeywell, General Motors,
General Services Administration, Department of Defense, Sain
Engineering Associates, Trane Corporation, Florida Power &
Light, Southern California Edison, University of Minnesota

Certification provided as part of training:
AEE

Example Curriculum:
Contact AEE

Duration of Training:
5-day training

Training Targets:
Building and facilities managers

In Place in Utah:
?

Training Cost:
Training seminar: $1,450; Application and exam: $300, $200
renewal of certification (every 3 years)

Examples of Training:
UC Davis (CA); Corporate College, Cuyahoga Community Col-
lege (OH); Western New England College (MA)

Contact:
Bill Kent: 1-770-447-5083 ext. 213

NOTES:

Testing and certification is typically offered directly through

AEE. MOU agreements with universities also exist. Eligibility
for exam requires previous degree and field experience. AEE
provides testing and certification for several titles
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Commercial Energy Inspector,
energy code training (1CC)

Commercial Energy Plans Examiner,
energy code training (1CC)

Energy Sector Curriculum Specialization Group:
Inspection

Job Description:

Inspect commercial building for compliance with required
energy conservation measures in International Energy Conser-
vation Code

Skills/Background/Competencies:
Residential and commercial contracting

Link to Training Resources:
www.iccsafe.org, http://www.pearsonvue.com/icc

Demand from:
Utah Statute, local governments

Certification provided as part of training:
DOPL

Training Targets:
Contractors, building inspectors and plans reviewers

In Place in Utah:
Some

Contact:
Dave Nichols, ICC: (888) 422-7233 ext. 7701

NOTES:

Testing and certification is typically offered directly through

AEE. MOU agreements with universities also exist. Eligibility
for exam requires previous degree and field experience. AEE
provides testing and certification for several titles
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Energy Sector Curriculum Specialization Group:
Inspection

Job Description:

Review commercial buildging for compliance with required
energy conservation measures in International Energy Conser-
vation Code

Skills/Background/Competencies:
Residential and commercial contracting

Link to Training Resources:
www.iccsafe.org, http://www.pearsonvue.com/icc

Demand from:
Utah Statute, local governments

Certification provided as part of training:
DOPL

Training Targets:
Contractors, building inspectors and plans reviewers

In Place in Utah:
Some

Contact:
Dave Nichols, ICC: (888) 422-7233 ext. 7701

NOTES:

Due to resource constraints, a low percentage of Utah building
inspectors/plan reviewers receive energy code training/certifi-
cation. Testing is currently administered by Pearson VUE.
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Energy Management (AAS)

HERS Rater

Energy Sector Curriculum Specialization Group:
Energy Management / Auditing

Link to Training Resources:

http://www.slcc.edu/greenacademy/energymanagement-
courses.asp

Demand from:
Energy engineering firms, utility companies

Certification provided as part of training:
SLCC

Example Curriculum:
http://www.slcc.edu/greenacademy/energymanagement-

courses.asp

Duration of Training:
18 months

Training Targets:
Building managers, facility managers, building auditors, and
energy efficiency contractors

In Place in Utah:
Yes

Contact:
Jan Harris (SLCC): (801) 957-5373

NOTES:
Driven in part by successful, comprehensive, long-term utility
energy efficiency programs
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Energy Sector Curriculum Specialization Group:
Retrofit

Job Description:
Provide energy audits/analysis primarily to new above-code
and also retrofitted residential buildings

Skills/Background/Competencies:
Use of complicated home testing equipment and use of com-
puter modeling software

Link to Training Resources:
www.natresnet.org

Demand from:

Utah Home Performance with ENERGY STAR program, ENERGY
STAR builders, utility new homes incentive programs, 2009
IECC

Certification provided as part of training:
RESNET

Example Curriculum:
Can license from various sources (i.e. NYSERDA)

Duration of Training:
Several days / varies.

Training Targets:
Residential contractors and trades people

In Place in Utah:
Yes

Training Cost:
$1,200 - $2,500 plus equipment

Contact:
Cris Peterson (UECC): (801) 765-0034

NOTES:
HERS Raters
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Residential Energy Auditor (REA)

Energy Sector Curriculum Specialization Group:
Auditing

Skills/Background/Competencies:

Varies: 2-year technical degree in engineering, building man-
agement, energy auditing... or related; CEA or CEM in good
standing

Link to Training Resources:
www.aeecenter.org

Demand from:
Utility companies, individuals wishing to work as independent
consultants

Certification provided as part of training:
AEE

Example Curriculum:
Contact AEE

Duration of Training:
3-6 days

Training Targets:
Residential contractors and independent consultants

In Place in Utah:
?

Training Cost:
Training seminar: $1450; Application and exam: $300, $200
renewal of certification (every 3 years)

Examples of Training:
N/A

Contact:
Bill Kent: (770) 447-5083 ext. 213

NOTES:
Testing and certification is typically offered directly through
AEE. MOU agreements with universities also exist.
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Residential Energy Inspector/Plans Examiner,
energy code training (1CC)

Energy Sector Curriculum Specialization Group:
Inspection

Job Description:

Review residential plans and inspect buildings for compliance
with required energy conservation measures in International
Energy Conservation Code

Skills/Background/Competencies:
Residential and commercial contracting

Link to Training Resources:
www.iccsafe.org, http://www.pearsonvue.com/icc

Demand from:
Utah Statute, local governments

Certification provided as part of training:
DOPL

Training Targets:
Contractors, building inspectors and plans reviewers

In Place in Utah:
Some

Contact:
Dave Nichols, ICC: (888) 422-7233 ext. 7701

NOTES:

Due to resource constraints, a low percentage of Utah building
inspectors/plan reviewers receive energy code training/certifi-
cation. Testing is currently administered by Pearson VUE.
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Residential Weatherization Contractor

Thermographer

Energy Sector Curriculum Specialization Group:
Weatherization

Skills/Background/Competencies:
Residential contracting

Link to Training Resources:
http://trainingportal.ee.doe.gov/nwtp/index.php

Demand from:
Utah Weatherization Assistance Program, local government
and NGO administrators

Example Curriculum:
National Weatherization Training Program: http://trainingpor-
tal.ee.doe.gov/nwtp/index.php

In Place in Utah:
Yes
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Energy Sector Curriculum Specialization Group:
Energy Management / Auditing

Job Description:
Use infrared thermography to locate problems with insulation
and air leakage in residential buildings

Link to Training Resources:
http://www.ecw.org/university/ecuevent.php?ecuid=344

Demand from:
Utah Home Performance

Certification provided as part of training:
N/A

Example Curriculum:
http://www.ecw.org/university/ecuevent.php?ecuid=344

Duration of Training:
Varies

Training Targets:
Construction, remolding, commercial or residential sub-con-
tracting

In Place in Utah:
No

Training Cost:
$89

203



Appendix D: Education and Training Resources - Utah

Renewable Energy and Transmission

Licensed Solar PV Installer

Licensed Solar PV Installer

Demand from:
Market/Industry

Certification provided as part of training:
NABCEP/DOPL

Example Curriculum:
Contact SLCC

Duration of Training:
30 - 45 days (SLCC)

Training Targets:
Contractors, electricians

In Place in Utah?
Yes

Training Cost:
$499 (Basic level), $999 (Advanced level)

Contact:
Judy Fisher: (801) 957-5252

NOTES:

Passing the Advanced Solar PV Installation exam and earning
the title NABCEP Certified PV Installer is an industry mark of
distinction and allows for application for a State of Utah $202
license.
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Demand from:
Market/Industry

Certification provided as part of training:
NABCEP/DOPL

Duration of Training:
6 weeks (online)

Training Targets:
Contractors, electricians

In Place in Utah?
?

Training Cost:
$895

Contact:
Solar Energy International: (970) 963-8855

NOTES:
Need additional information from SEl about how this training
relates to applicable licensing requirements
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Licensed Solar Thermal Installer

Wind Technician

Demand from:
Market/Industry

Certification provided as part of training:
NABCEP/DOPL

Duration of Training:
5 days

Training Targets:
Contractors, electricians

In Place in Utah?
?

Training Cost:
$950

Contact:
Solar Energy International: (970) 963-8855

NOTES:
Need additional information from SEl about how this training
relates to applicable licensing requirements

Wind Technician

Demand from:
Market/Industry

Example Curriculum:
Available from UCE and on Airstreams website

Duration of Training:
20 day courses

Training Targets:
Entry level, electricians

In Place in Utah?
No

Training Cost:
$2,500 to $4,900

Contact:
Jeff Peacon: (661) 882-3963

NOTES:
Company offers very short courses covering energy basics and
wind energy.

Wind Technician

Demand from:
Market/Industry

Certification provided as part of training:
9 month Certificate or Associate of Applied Science

Example Curriculum:
Available from UCE and Columbia Gorge Community College

Duration of Training:
9 months or 2 years

Training Targets:
Entry level, electricians

In Place in Utah?
No

Training Cost:
$4,150 or $7,800

Contact:
Jim Pytel: (541) 506-6000 ex 7157, email: jpytel@cgcc.cc.or.us

NOTES:
One of four colleges in AWEA's ‘best practice school’ pilot
program
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Demand from:
Market/Industry

Certification provided as part of training:
Associate in Applied Science

Example Curriculum:
Available from UCE and lowa Lakes Community College

Duration of Training:
2 years (48 and 80 credit programs)

Training Targets:
Entry level, electricians

In Place in Utah?
No

Training Cost:
$7,300 or $12,250

Contact:
Angie DeJong: (712) 362-7931, email: adejong@iowalakes.
edu; Tracy Rascoe email: tracyr@mesalands.edu

NOTES:
One of four colleges in AWEA's ‘best practice school’ pilot
program
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Davis Applied Technology College Energy Technician Program

Core
Hours to .
Course Complete Day of Week Offered Time Offered Instructor
. . . Rama Rasmussen &
Computer Concepts 45 Monday - Friday 7:30 a.m. - 2:30 p.m. Adjuncts
Monday - Friday 7:30 a.m. - 2:30 p.m.
Applied Industrial Math 30 Monday & Wednesday | 4:30 p.m. - 9:00 p.m. z:ﬁlr::catgardner &
Tuesday & Thursday 4:30 p.m. - 7:30 p.m.
0SHA Training 10 Monday - Friday 7:30 a.m. - 2:30 p.m. Stacy Hatch & Adjuncts
Monday - Thursday 3:00 p.m. - 9:00 p.m.
American Heart Association
Heartsaver CPR 4 Scheduled as needed CPR Staff
Technical Writing 45 Monday - Friday 7:30 a.m. - 2:30 p.m. Kari Phillips
Monday - Frid 7:30 a.m. - 2:30 p.m.
Energy Essentials 60 oacay - ey am L Stacy Hatch & Adjuncts
Monday - Thursday 3:00 p.m. - 9:00 p.m.
Track One: Green Construction
Industrial Safety and Workplace Monday - Friday 7:30a.m. - 2:30 p.m. .
A 30 Stacy Hatch & Adjunct
Relations Monday - Thursday 3:00 p.m. - 9:00 p.m. acy T e
) Monday - Friday 7:30 a.m. - 2:30 p.m. .
Construction P Stacy Hatch & A t
onstruction Procedures 60 T e TR 3:00 p.m. - 9:00 p.m. acy Hatch & Adjuncts
. . Monday - Friday 7:30a.m.-2:30 p.m. Steve Berger & Ad-
| R :
Blueprint Reading 30 Monday - Thursday 4:30 p.m. - 9:00 p.m. Juncts
. . Monday - Friday 7:30a.m.-2:30 p.m. .
Sust leC t Stacy Hatch & A t
ustainable Conservation 90 T e TR 3:00 p.m. - 9:00 p.m, acy Hatch & Adjuncts
. Monday - Friday 7:30 a.m. - 2:30 p.m. .
El I Hatch & A
etrical Systems 90 o I 3:00 p.m. - 9:00 p.m, Stacy Hatch & Adjuncts
. . . Monday - Friday 7:30 a.m. - 2:30 p.m. .
Electrical Wiring B Stacy Hatch & A t
ectrical Wiring Basics 30 Monday - Thursday 3:00 p.m. - 9:00 p.m. acy Hatch & Adjuncts
. Monday - Friday 7:30 a.m. - 2:30 p.m. .
Ph | 12 Hatch & A
otovoltaic Systems 0 o I 3:00 p.m. - 9:00 p.m, Stacy Hatch & Adjuncts
Track Two: Energy Management
Course EI::":IZ‘: o Day of Week Offered Time Offered Instructor
; Monday - Frida 7:30 a.m. - 2:30 p.m.
:‘nc:us}rlal Safety and Workplace 30 y y p Stacy Hatch & Adjuncts
elations Monday - Thursday 3:00 p.m. - 9:00 p.m.
. Monday - Friday 7:30a.m. - 2:30 p.m. .
Construction Procedures 60 Stacy Hatch & Adjuncts
Monday - Thursday 3:00 p.m. - 9:00 p.m.
Monday - Frida 7:30 a.m. - 2:30 p.m. i
Blueprint Reading 30 2 i < §teve Berger & Ad
Monday - Thursday 4:30 p.m.-9:00 p.m. | Juncts
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Track Two: Energy Management (Continued)
Hours to .
Course Complete Day of Week Offered Time Offered Instructor
. . Monday - Friday 7:30a.m. - 2:30 p.m. .
Sustainable C t 90 Stacy Hatch & Adjunct
Hstainabie SOnservation Monday - Thursday 3:00 p.m. - 9:00 p.m. acymate Junes
Monday - Frid 7:30 a.m. - 2:30 p.m.
Energy Efficiency 90 oacay - ey am L Stacy Hatch & Adjuncts
Monday - Thursday 3:00 p.m. - 9:00 p.m.
. Monday - Friday 7:30a.m. - 2:30 p.m. .
Alternative E 120 Stacy Hatch & Adjunct
CMatvEEnergy Monday - Thursday 3:00 p.m. - 9:00 p.m. acymate Junes
Monday - Frid 7:30a.m. - 2:30 p.m.
Conducting an Energy Audit 30 oacay - ey am L Stacy Hatch & Adjuncts
Monday - Thursday 3:00 p.m. - 9:00 p.m.
Track Three: Renewable Energy Transmission - Composites
. . Monday - Frlday 7:30a.m. - 2:30 p.m. COmposites Instructors
C tesB 30 '
OIPOSTEESBAsiS Monday - Thursday 6:00 p.m. - 9:00 p.m. & Adjuncts
. Monday - Friday 7:30 a.m. - 2:30 p.m. COmposites Instructors
Mold P t 15 '
oidTreparation Monday - Thursday 6:00 p.m.-9:00p.m. | &Adjuncts
Non-Vacuum and Vacuum Bag Part |, Monday - Friday 7:30a.m.-2:30p.m. | Composites Instructors
Fabrication Monday - Thursday 6:00 p.m.-9:00 p.m. | &Adjuncts
: . Monday - Friday 7:30a.m.-2:30 p.m. | Composites Instructors
Prepreg Material Laminations 30 Monday - Thursday 6:00 p.m.-9:00 p.m. | &Adjuncts
. Monday - Friday 7:30a.m. - 2:30 p.m. Composites Instructors
Core Material 45 '
ore Taterials Monday - Thursday 6:00 p.m.-9:00 p.m. | &Adjuncts
. . Monday - Friday 7:30 a.m. - 2:30 p.m. Composites Instructors
C teR 15 '
omposEEeRepalr Monday - Thursday 6:00 p.m.-9:00p.m. | &Adjuncts
. . Monday - Friday 7:30 a.m. - 2:30 p.m. Steve Berger & Ad-
BI t Read 30 :
Sl Monday - Thursday 4:30 p.m.-9:00 p.m. | Juncts
: : : Monday - Friday 7:30a.m.-2:30 p.m. | Composites Instructors
Blue Print Reading for Composites 15 T T 6:00 p.m. - 9:00 p.m. & Adjuncts
. . Monday - Frlday 7:30a.m. - 2:30 p.m. COmposites Instructors
C te Part Test 15 '
OMPOSTE Fart TesEn Monday - Thursday 6:00 p.m. - 9:00 p.m. &Adjuncts
. . Monday - Friday 7:30 a.m. - 2:30 p.m. COmposites Instructors
Alternative Composite Processes 30 T T 6:00 p.m. - 9:00 p.m, & Adjuncts
Composites Materials Technology 60 Monday - Friday 7:30a.m.-2:30p.m. | Composites Instructors
Special Project Monday - Thursday 6:00 p.m.-9:00 p.m. | &Adjuncts
. Monday - Friday 7:30 a.m. - 2:30 p.m. .
Alternative E 120 Stacy Hatch & Adjunct
CINATINEENEgY Monday - Thursday 3:00 p.m. - 9:00 p.m. acyhake JARCES
Monday - Frid 7:30a.m. - 2:30 p.m.
Alternative Energy Final Project 15 M:: d:y - T:u:stlay 300 :: "9:00 EE Stacy Hatch & Adjuncts
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Appendix D: Education and Training Resources - Utah

USU-College of Eastern Utah

Energy Academy 2010-11
Technical Foundations and Integrated Skills Courses (Non-Credit)

Statewide Core
Department Course Hours | Instructor ICI:II:: i Start Date | End Date Sm‘dt::s
(()Ifaﬁsii : :'?Iport/Skllls Computer Skills 45 P.Espinoza | Existing | 1/24/2011 | Variable 1
glfaﬁscsi oS :It)]port/Skllls Applied Math 30 P.Espinoza | Existing | 1/24/2011 | Variable 1
(()Ifaﬁscs‘: OS ;l'zport/Skllls Technical Writing 45 P.Espinoza | Existing | 1/24/2011 | Variable
Mining & Industrial | OSHA 10-Hour General _
Safety Industry 10 TBD Existing | TBD TBD
Heath CPR 4 L. White Existing | 4/19/2011 | 4/21/2011 |1
Health 1st Aid L. White Existing | 4/19/2011 | 4/21/2011
Energy Energy Essentials* 60 TBD State SESP | TBD TBD 10
TOTAL CORE HOURS 19
(REQUIRED)
* Energy Essentials Course includes 16 Hours AC/DC Theory & 8 Hours Technical/Blueprint Reading
CNG Sector Specific
Department Course Hours | Instructor ICI:II: Icu- Start Date | End Date gntl:dt:: s
. Transportation Funda- R. Steven-
Automotive-CNG mentals 16 R. Stevenson son 5/5/2011 [ 5/17/2011 |6
. Electrical Systems | - —
Automotive-CNG Day (Emery) 45 M. Kava Existing | 1/24/2011 | 5/25/2011 |6
. Electrical Systems | - "
Automotive-CNG Eve. (Price) 45 R.Stevenson | Existing | 3/15/2011 | 5/3/2011 |6
Automotive-CNG Electrical Systems Il 45 S.Martineau | Existing | 8/2/2011 | 9/15/2011 |6
. Engine Performance S. Martin-
Automotive-CNG Basics 30 TBD eau 9/20/2011 | 11/4/2011 |6
- CNG Conversions (Kit Existing
Automotive-CNG Install 60 TBD (WVU) 1/1/2012 | 4/1/2012
- Tank Inspection (Price S. Martin- Existing
Automotive-CNG & Vernal) 20 eau/TBD (WVU) 5/1/2011 | 5/1/2011 10
- High Pressure Systems Existing
Automotive-CNG Inspection 20 TBD (WVU) TBD TBD
Mutomotive-CNG | poc AlternativeFuels 1, | ggp Existing? | TBD TBD
TOTAL CNG SECTOR
HOURS 281
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Appendix D: Education and Training Resources - Utah

Salt Lake Community College

SESP Energy Academy
Curriculum Schedule as of March 08, 2011
Core Courses
Track Course :)lfultl‘:)l:ler: Instructor | Starting Ending Days Time
Core Applied Math 30 TBD
Computer Literacy 39 D.Trujillo | 1/24/2011 | 3/9/2011 MW 1-4pm
39 D.Trujillo | 3/24/2011 | 5/2/2011 MW 1-4pm
Energy Essentials 24 3/29/2011 [ 4/21/2011 | T, Th 6-9pm
OSHA 10 hour 10 3/5/2011 3/12/2011 (S 9-2pm
10 3/19/2011 | 3/26/2011 | S 9-2pm
CPR/First Aid 4 R.Malone | 2/25/2011 | 2/25/2011 |F 6-10pm
4 R.Malone |3/25/2011 |3/25/2011 |F 6-10pm
4 R.Malone | 4/29/2011 |4/29/2011 |F 6-10pm
4 R.Malone |5/27/2011 |5/27/2011 |F 6-10pm
4 R.Malone | 6/24/2011 |6/24/2011 |F 6-10pm
Technical Writing 24 Online 3/16/2011 Online Online
24 Online 4/20/2011 Online Online
Basic Electrical Theory | 30 T. Bishop 2/22/2011 | 3/24/2011 | T,Th 6-9pm
30 T. Bishop 5/31/2011 | 6/30/2011 | T,Th 6-9 pm
Content Specfic Courses
Track Course :;lfumﬁ: Instructor | Starting Ending Days Time
Energy Efficiency m:’;g:g‘:;gy 30 G. Merrill 1/14/2011 | 3/18/2011 | F :30'8:30
Renewable Energy | asic pv 30 TLBishop |1/112011 |2/10/2011 |M,W 6-9 pm
30 T. Bishop 2/28/2011 | 3/30/2011 |M,W 6-9 pm
Advanced PV 30 T. Bishop 4/5/2011 5/12/2011 (TR 6-9 pm
Alternative Fuels | CNG Conversion 42 3/21/2011 | 4/15/2011 [ MW, F 6-9:30 pm
Green Construction | Green Retrofitting 30 TBD TBD TBD TBD TBD
your Role in The Green | 55 TBD TBD TBD TBD TBD

Northern Plains and Rocky Mountain Consortium Final Report 209



Appendix D: Education and Training Resources - Utah

Southwest Applied Technology College

Energy Academy 2010-11

Revised 3-08-2011

Technical Foundations and Integrated Skills Course Schedule

Adult OE/OE Courses
Department | Course :;lfuml:;: Instructor Starting Ending Days Time
1/10/2011% | 6/24/2011 | M-Th Sam -Tpm
Business i
Technology 2 I
*students begin the Monday after they are enrolled
Computer Literacy
Accelerated 4 D Drake
Applied Technical Math | 30 D Drake
Technical Writing 45 D Drake
Online and Instructor Led Courses
0SHA 10-Hour
AT General Industry w Uty Ut
. 2nd Saturday
Health (PR 4.5 A DeMille of month
Science . : 2nd Saturday
1st Aid 2 A DeMille of month
Energy Essentials 60 Mark Florence | 5/6/2011 3/16/2010 | M,W,F 9am-noon
Energy Essentials 60 Mark Florence | 5/9/2011 6/24/2011 | M,W,F 9am-noon
. . Tand Th plus
\é\lm‘d UETIITE- 30 Andy Swapp | 5/10/2011 5/31/2011 | Saturdays 5pm-8pm
asics | 18D
Energy TandThopl
. N and Th plus
LA T 30 Andy Swapp | 6/2/2011 6/21/2011 | Saturdays 5pm-8pm
Basics Il 18D
Solar Essentials | 20 Mark Florence | 5/10/2011 5/31/2011 | TandTH 9am-noon
Solar Essentials Il 20 Mark Florence | 6/2/2011 6/24/2011 |[TandTH 9am-noon
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Wyoming Community Colleges and University of Wyoming
Environmental Programs of Study Offered

Casper College 125 College Drive 4,478 | Casper College offers certificate and Associate’s degree programs in envi-
Casper, WY 82601 ronmental science. Also offered is a program in water quality technology.
800-442-2963 According to their Continuing Education Courses bulletin, Casper College
307-268-2100 is offering short-term training in the following areas: accredited geother-
http://www.caspercollege.edu/ mal installer; LEED “green associates” training; and LEED “AP building
design-+construction.” It is unclear if these three programs will be perma-
nent program offerings or only for spring 2011. In addition, Casper College is
offering a lecture series in green building and hosting a green conference in
March 2011.
Central Wyoming | 2660 Peck Avenue 2,404 | CWCoffers two programs of study: environmental science & leadership; and
College Riverton, WY 82501 environment, health & safety - environmental technician.
307-855-2000
800-735-8418
http://www.cwc.edu/
Eastern Wyoming | 3200 West C Street 1,391 | EWCoffers a program in weatherization. One certificate is offered for weath-
College Torrington, WY 82240 erization technician (17 credit hours) and the other is offered for advanced
866-327-8996 weatherization technician (34 credit hours).
800-877-9965
http://www.ewc.wy.edu/
Laramie County | 1400 East College Drive 4,905 | LCCC offers a heating, ventilation, and air conditioning/ refrigeration
Community Cheyenne, WY 82007 (HVAC/R) program with a focus on energy efficiency. Both an Associate’s
College 800-522-2993 degree and a certificate are offered in the program. Also offered is an Associ-
http://www.lccc.wy.edu/ ate’s degree for wind turbine technician.
Northwest 231 West 6th Street 2,099 | None offered.
College Powell, WY 82435
800-560-4692
http://www.northwestcollege.edu/
Northern 3059 Coffeen Avenue 3,899 | NWCCD offers a program in natural resources & ranch land management.
Wyoming Sheridan, WY 82801 Among the careers pursued by individuals who achieve an Associate’s of Sci-
Community 800-913-9139 ence are “in range management, ranch land management, wildlife manage-
College District | 307-674-6446 ment, restoration ecology, and environmental consulting.”
http://www.sheridan.edu/site/
Western 2500 College Drive 4,079 | None offered.
Wyoming Rock Springs, WY 82901
Community 307-382-1600
College http://www.wwcc.wy.edu/
University of UW Admissions 12,427 | UW offers a variety of programs in environmental studies. They include en-
Wyoming Dept. 3435 vironmental engineering; an interdisciplinary program through the School
1000 E. University Avenue of Environment and Natural Resources; and research through the Institute
Laramie, WY 82071 of Environment and Natural Resources. In addition, the School of Energy
800-342-5996 Resources offers lectures in renewable energy.
307-766-5160
http:/www.uwyo.edu/

* Enrollment figures are from the National Center for Education Statistics, http://nces.ed.gov/collegenavigator/?s=WY
Compiled by S. Saulcy, Senior Economist, Wyoming Department of Employment, Research & Planning
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