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|. Executive Summary

The cleantech industry has the potential to be pmegonomic driver for the United States and
is already one of the largest venture capital itnmest categories. However, the development of
cleantech must be cultivated carefully and pubtitgy must be accompanied by environmental
regulations.

The term “environmental regulation” describes thengnstatutes written by Congress and state
legislatures that deal with protecting the envirenminand the public health. Environmental
statutes cover a wide range of subjects, but mb#tose statutes need regulatory agencies to
implement them. Although a statute provides theisbéor legal protection, regulations that
implement that statute must be transmitted by e#guy agencies that are given duties under a
particular statute.

Developers of cleantech products and services ofteed to be in compliance with
environmental regulations agencies, which set fipegerformance standards and permitting
requirements. The growing clean energy economyse laeing driven by regional, federal, and
international standards. Many states have passesl feandating or encouraging clean energy
technology development and others are expecteddot eegulations to response to greenhouse
gas emissions. The impact of such environmentaulaéigns will not only impact the
development of the cleantech industry, but willoalsfluence will impact human health,
commercialization, energy, and environmental issues
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ll. Regulatory Agencies

Federal regulatory agencies derive their authdriign statutes passed by the federal legislature.
Each state legislature then passes statutes aitmogous to the federal system or more

stringent than the federal regulations. If the@estagulations meet or exceed federal standards,
the federal agency may then delegate regulatohoaity to the state agency.

A. Environmental Protection Agency (EPA)

The EPA is the U.S. federal agency that regulatdkitants and protects human health by
safeguarding air, water, and ladnd The EPA has the primary responsibility for sejtiand
enforcing national standards under a variety ofirenmental laws. In addition to regulating
pollutants, the EPA distributes grants to statarenmental agencies and non-profits, conducts
environmental research, disseminates relevant nrdtion to the public, and sponsors
partnerships to address environmental concerns.

B. Texas Commission on Environmental Quality (TCEQ)

The EPA has deleted regulatory authority for mostirenmental programs in Texas to the
Texas Commission on Environmental Quality. The TQCE responsible for protection of
Texas’s natural resources, including air, waterland, through a range of regulatory activities.

The TCEQ provides permits for activities associatetth traditional energy production, such as
mineral extraction and petroleum storage, as wsll parmits required for clean energy
production.

(i

=
S

! See U.S. EPA’s website, <http://www.epa.gov/>.
2 See Texas Commission on Environmental Quality’bsite, <http://www.tceq.state.tx.us>.
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lll. Federal Regulation

A. Clean Air Act

The Clean Air Act is the law that defines EPA’spessibilities for protecting and improving the
nation’s air quality and the ozone layer througleduction of smog and air pollution. The Clean
Air Act has been in existence since the Air PotlatControl Act of 1955, followed by the Clean
Air Act of 1963, the Air Quality Act of 1967, thel€&an Air Extension Act of 1970, and the
Clean Air Act Amendments in 1977 and 1890

B. Clean Water Act

The Clean Water Act (CWA) protects surface watealig in the United States. The Act does

not deal directly with ground water or with watewnagtity issues. The statute protects water
quality by regulating pollutant discharges into eratays and on land, as well as managing
stormwater runoft

C. Resource Conservation Recovery Act (RCRA)

The Resource Conservation Recovery Act (RCRA) waacted in 1976 and governs the
disposal of solid and hazardous wastRCRA regulations cover:

¢ Protection of human health and the environment;

e Conservation of energy and natural resources;

¢ Reduction of waste generated; and

e Management of wastes in an environmentally-sounanea

D. Toxic Substances Control Act (TSCA)

The Toxic Substances Control Act (TSCA) provides BPA with authority to require reporting,
record-keeping and testing requirements, and céistns relating to chemical substances and/or
mixtures. The TSCA addresses the production, importaticse, land disposal of specific
chemicals including polychlorinated biphenyls (PEBsbestos, radon, and lead-based paint.

Note: Pertinent to materials-based cleantech developmene TSCA’'s New Chemicals
Program, which manages the potential risk from dbal® new to market. The New
Chemicals Program functions as a “gatekeeper” ¢hat identify conditions, up to and
including a ban on production, to be placed onubke of a new chemical before it is
entered into commerce. Anyone who plans to matufaor import a new chemical for
a non-exempt commercial purpose is required byamebtof TSCA to provide EPA with

notice before initiating the activity. This pre-mdacture notice (PMN) must be
submitted at least 90 days prior to the manufaaumnport of the chemical.

% See Summary of the Clean Air Act, <http://www.epa/regulations/laws/caa.html>.
* See <http://www.epa.gov/regulations/laws/cwa.html>

® See <http://www.epa.gov/regulations/laws/rcra.btml

® See <http://www.epa.gov/regulations/laws/tsca.html
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V. State Regulation / Texas Permits

TCEQ offers a variety of information available deir webpage as well as contact numbers for
the appropriate permitting divisions. The typeperfmits applicable to some businesses are laid
out in the “Permits and Licenses You May Need”.5it& you are a small business, you may
also receivdree permitting assistance from the TCEQ'’s Small Businég@ministration hotliné.

A. Air Quality
If you are constructing or modifying a facility thaay emit air contaminants, depending on the

level of emissions you may need to apply for onenore of the following authorizations from
the TCEQ:

De Minimis:

If your facility emits minimal emissions and meelt® conditions of Title 30 of the Texas
Administrative Code (30 TAC) Section 116.119(a)uywill be considered a “de minimis”
facility. De minimis facilities do not require amit to construct or modify, but sufficient
records should be kept on-site proving that sitdewemissions meet the “de minimis”
requirements*® Some examples of “de minimis” facilities include:

Equipment used for hydrostatic or hydraulic testing

Heating and cooling equipment

Offices

Water Treatment System Maintenance

Conditional Facilities [includes painting, blastirgjorage tanks, for examplé]

Permit by Rule:

If site-wide emissions exceed “de minimis” levetsit are still relatively minor, your facility
may qualify for a Permit by Rule (PBR) authorizatio PBR authorizations require minimal
paperwork, are relatively quick to receive authatian, and do not require approval to begin
construction or modification of the facility. Taag]lify for PBR authorization, your facility must
emit less than: 250 tons per year (tpy) of carb@maewide (CO) or nitrogen oxides (N or
less than 25 tpy of total particulate matter ggMsulfur dioxide (S@), total volatile organic

’ See http://www.tceq.state.tx.us/nav/permits/bissingpes/index.html.

8 TCEQ Small Business Administration hotline 1-8Q0F£2827. See also
<http://www.tceq.state.tx.us/assistance/sblga/shigd>.

® Texas has been delegated authority from the Emmiemtal Protection Agency (EPA) to issues
its own air quality permits.

19 Texas Health & Safety Code Section 382.016, MainitpRequirements and Examination of
Records.

1 A full list of unconditional and conditional “deinimis” facilities is available on the TCEQ
website, at <http://www.tceq.state.tx.us/files/dstoB.pdf_4296960.pdf>.
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compounds (VOC); or less than 25 tpy of any otliecantaminant? TCEQ offers a list of
PBRs that can be claimed in Chapter 106, suth as

106.122: Bench Scale Laboratory Equipment
106.124: Pilot Plants

106.183: Boilers, Heaters, and Other Combustiondasv
106.225: Semiconductor Manufacturing

106.261 or 106.262: Facilities (general or defREHR)
106.532: Water or wastewater treatment

Sandard Permit:

In addition to the PBRs, Standard Permits provid®tlzer permitting option for minor
emissions. Standard Permit authorizations reqeigéstration and public notice, but remain a
more expedited and less onerous administrativegssthan an individual New Source Review
permit.

Standard permits are available for pollution conprojects, animal carcass incinerators, boilers,
sawmills, oil and gas facilities, municipal solichste landfills, concrete batch plants (and plants
with enhanced controls), electric generating umask crushers (permanent and temporary), and
hot mix asphalt plant¥. In addition to meeting specific requirements dach standard permit,
the operation must also meet other federal stasdaet are pollutant and/or industry-specific.

Note: Additional emission limits may be required depegdion the location of the
facility. If the plant is located in the Dallas4ff&orth or Houston-Galveston-Brazoria
metroplex there will be more stringent controlstbe emission of ozone precursors due
to the reduced air quality of those regidns.

State New Source Review:.

If your operation exceeds “de minimis” or PBR lism&nd does not meet the requirements of a
Standard Permit, you may need to undergo a casad®y-analysis for an individual state permit,
or New Source Review (NSR) permiit. The NSR permitting process may take anywhere om
months to several years depending on whethempitatested. Typically, the permit will undergo
administrative review, a public notice period (npeyser publishing and sign posting), and
technical review before issuance. If anyone reguas administrative hearing, however, your
facility must undergo a second notice period, frtextending the permit review timeline. Until
the permit has been issued, no construction orfroatlon is allowed.

12 5ee 30 TAC Chapter 106, Permits by Rule.

31d. Also see a full list of all PBRs is available the TCEQ website, at
<http://lwww.tceq.state.tx.us/permitting/air/permitble/pbr_index.html>.

14 See 30 TAC Chapter 116, Subchapter F. Standarditieformation also available on
TCEQ's website, at < http://www.tceq.state.tx.usfping/air/nav/standard.html>.

15 See 30 TAC Chapter 117, Control of Air Pollutisarh Nitrogen Compounds.

16 See 30 TAC Chapter 116, Subchapter B.
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Since obtaining an individual NSR permit is a moeehnically detailed and time-intensive
process, it is more common for a smaller operatioqualify and register for PBR authorization
or a Standard Permit.

Federal Title V Permit:

Most start-up companies will begin on a smallerles@nd will not be considered a “major
source” of air emissions. If, however, the fagilither increases the size of its operations or
begins as a large operation which creates a signifiamount of emissions, then the facility will
be considered a “major source”.Every major source must undergo federal Titleevnpitting
and depending on which Texas region the facilitpcated in, either a Prevention of Significant
Deterioration (PSD) or Nonattainment NSR permitl wi¢ required® Typically, a Title V
permit will also accompany an NSR permit and willargo concurrent permitting timeframes.

B. Water Quality

If your facility will discharge a pollutant into gace water, you will have to obtain a water
quality permit as well. TCEQ has authority to Handiater quality regulations and issue any
permits for stormwater runoff or treated wastewalischarges that have the potential to affect
Texas surface waters.

Sormwater Permits:

Operations that affect one or more acres and apesexl to rainfall require a general water
quality permit, or stormwater permit. Typicallyoy will need to apply for either a Construction
Stormwater Permit or Industrial Stormwater Multi-Sector General Pierth Some stormwater
permits are tailored to specific operations, sustaguaculture facilities, concrete batch plants,
hydrostatic tests, petroleum fuel, and concentratéahal feeding operations to name a féw.

17 See 40 CFR §52.41(23)(i) for threshold limits ‘feignificant” emissions. Significance
thresholds include: 100 tpy for CO; 40 tpy for N&Q2, or VOCs; 25 tpy for particulate matter
(PM); 15 tpy for PM10 (particles less than 10 migan diameter); 10 tpy for PM2.5 and
hydrogen sulfide; 0.6 tpy for lead; 3 tpy for flises; and 7 tpy for sulfuric mist.

18 The Dallas Fort Worth and Houston-Galveston-Brazagions are designated as
nonattainment for ozone precursor pollutants. d@f@mment areas are those which are not
currently meeting federal air quality standardst{eal Ambient Air Quality Standards) for
specified criteria pollutants; since these areasat meeting federal air quality standards, there
are more stringent controls on major source enmssio

19 See page 3 of the TCEQ Construction StormwateniPésr applicability, available at:
<http://lwww.tceq.state.tx.us/assets/public/permghivaterquality/attachments/stormwater/txrl5
0000.pdf> .

20 See page 9-16 of the TCEQ Industrial StormwatemRéor applicability, available at:
<http://lwww.tceq.state.tx.us/assets/public/permghivaterquality/attachments/stormwater/txr05
0000.pdf>.

2L A complete list of stormwater permits is availaate
<http://lwww.tceq.state.tx.us/permitting/water_quydWwastewater/general/index.htmi>.
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Note: Stormwater permits are not mutually exclusive emdome circumstances, both a
construction and industrial stormwater permit b#l required for adequate coverage of
the site’s operations.

Water Purification & Treatment:

Multiple permits are required for the constructiand operation of a water purification and
treatment plant. If your facility is a public watsupply systeff, you will be required to obtain
approval for your plans, an engineering report, andmit forms prior to construction of the
project. The treatment plant must meet Texas wguality standards in: 30 TAC Chapter 290,
Subchapter D and F, as well as Chapters 291, 283325

Note: In addition to TCEQ water quality standards, publater systems must also meet
Texas Department of State Health Services’ regnriati

Wastewater Treatment Permits:

If your facility has a wastewater treatment plamisite, you may dispose of your treated effluent
either in state water or dispose of the treatedtevaster on land (irrigation), underground

(subsurface disposal), or by evaporation (evapmragpponds). Texas Pollutant Disposal
Elimination System (TPDES) permits cover directcdarges and Texas Land Application
Permits (TLAP) cover all other discharges that du directly affect surface water. The

permitting timeframes for TPDES or TLAP permits ammilar to the air quality permits, in that

a protested permit may take several years to undedministrative review. The remnant
sewage sludge from wastewater treatment also exjaiseparate TCEQ authorizatfon.

Note: TCEQ'’s authority on water quality does not covecHarges associated with oil,
gas, and geothermal exploration activities. Theater quality concerns are addressed
by a separate agency, the Railroad Commission xdsl e

Water Pollution Abatement Plan (Edwards Aquifer Recharge Zone):

Due to the sensitive nature of the Edwards AquRecharge and Contributing Zones, any
operations that have the potential to dischargaaroinants and affect water quality of the
aquifer will additionally require a Water Pollutiohbatement Plan (WPAPJ. The permit
authorization is handled through the TCEQ RegidDifice, rather than TCEQ Headquartéts.
To determine if your operation is located over Hewards Aquifer region and will require a

22 |f water service is provided to 25 or more peopteyr facility may qualify as a public water
system. See <http://www.tceq.state.tx.us/permittuager_supply/pdw/pdw_amiregulated.html>
%° See TCEQ Guidance Document RG-346, availabietpt/www.tceq.state.tx.us/files/rg-
346.pdf _4301365.pdf

24 See “Tips for Completing Water Quality Permit Aisptions”, available at
<http://lwww.tceq.state.tx.us/permitting/water_quyditeview/tips.htmi>.

2> See 30 TAC Chapter 213.

6 TCEQ Regional Offices available at: <http://wwvedcstate.tx.us/files/GI-002_11-05-
08.pdf_4419544.pdf>.
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WPAP, visit the TCEQ's Edwards Aquifer Map View®r.If applicable, your facility will need
to apply for a permit, undergo administrative aadhnical review, as well as a public notice
period where the public may request a hearing. dpalication process can vary from six
months to several years again depending on whetbgrermit is protested.

Wetlands: U.S. Army Corps of Engineers 404 and 401 permits:

During construction of your facility, if you distiidess than 3 acres of wetlands or water habitat,
you may apply for a Tier | Certification with the.8! Army Corps of Engineers (USACE).
Alternatively, if your construction project fallsnder a specific listed category and is minor in
scale, you may request TCEQ authorization undemasohwide Permit? For larger projects
affecting greater than 3 acres of waters, you valle to publish notice of your project as well as
to receive USACE and TCEQ review and approval goazonstructior’

C. Waste

It is likely that a manufacturing or production ogion will produce some type of waste, which
the manufacture, transport, and disposal of requif€EQ authorization. Regulations
controlling waste vary according to the type of tegsroduced or handled. Solid wastes are
classified into the following groups: hazardouglustrial, municipal solid, and universal waste.
Universal wastes include batteries, pesticides, cangrcontaining equipment, and bulbs.
Municipal solid waste includes all other solid weastther than industrial, and industrial solid
waste includes waste from industrial, agricultunaining, or manufacturing? Hazardous waste

is defined by the EPA and is either specificalstdd by the EPA as a hazardous waste or
containggone or more characteristics of hazardastew ignitability, reactivity, corrosivity, and
toxicity.

Once you determine the type of waste you are géngrdhe next step is to determine whether
you are exempt from TCEQ permitting.

2" TCEQ Edwards Aquifer Map Viewer available at:
<http://lwww.tceq.state.tx.us/compliance/field_opgpig/viewer.html>.

8 TCQE authorization is not required for a Tier djpct. See TCEQ 401 Projects at
<http://lwww.tceq.state.tx.us/permitting/water_quyéq_assessment/401certification/401certifi
cation_tierl.html>.

29 See TCEQ website on Nationwide Permits, at
<http://lwww.tceq.state.tx.us/permitting/water_quyéq_assessment/401certification/401certifi
cation_nationwide.htmi>.

30 See TCEQ Tier Il Certification Questionnaire anltefatives Analysis Checklist, at
<http://lwww.tceq.state.tx.us/assets/public/permyhvaterquality/forms/20229.pdf>.

% See TCEQ Publication RG-022yidelines for the Classification and Coding of Industrial and
Hazardous Wastes, available at < http://www.tceq.state.tx.us/fitgsD22.pdf _4443238.pdf>.

%2 See 30 TAC §335.1, Definitions.

33 See 40 C.F.R. 261, Subpart C.

Page 11 of 20

at i cleanenergy
incubator

THE UNIVERSITY OF TEXAS AT AUSTIN




Note: Even if you meet the exemption requirements yogtratill comply with 30 TAC
Chapter 335, such as registration and notificatsmuirements.

Examples of exempt facilities include:

Conditionally exempt small quantity generators T2 8335.2)

Certain recycling operations (30 TAC §33534)

90-day storage or less (30 TAC 8335.69(a)(1))

On-site disposal of non-hazardous industrial sebdte (30 TAC 8§8335.2(d)(1), (2))
Wastewater treatment units (30 TAC 8335.41(d))

If your facility does not meet the exemption catgg®and requires a permit, you should expect
a permitting timeframe of one to several years ddjpg on whether the permit is protested.

The permit will require an administrative reviewchnical review, public meeting, and public

notice and comment period for new facilities.

D. Other

Aboveground and Underground Sorage Tanks

If you plan on having storage tanks above groumad hibld petroleum produéfs you will need
to register each tank over 1,100 gallons with ti&E® whether empty or used. If any tank
greater than 500 gallons is located over the EdsvAguifer recharge or transition zone, you
will need to also file an Aboveground Storage T&akility Plan®®

Any underground storage tanks must be registerddtive TCEQ (whether empty or full), have
a proof of financial assurance associated witant any changes to the tank must be submitted
to the TCEQ within 30 days of the proposed chafig@he certificate, once approved, must be
renewed on an annual basis.

Note: Effective September 1, 2007, Petroleum Storagek T@avners no longer are
required to submit annual registration fees.

Endangered Soecies Act:

In the event that your facility impacts endangespdcies’ habitat, you must consult and receive
authorization to proceed from the U.S. Fish anddN@. Terrestrial and aquatic endangered
species are regulated by the U.S. Fish and Wil@Bievices as well as the Texas Parks and

34 See TCEQ Guidance Document No. RG-224) | Recycle Some of My Industrial or

Hazardous Wastes, available at http://www.tceq.state.tx.us/files240.pdf _4443350.pdf.

% Petroleum products are considered to be petrokibstances that can be used as a motor fuel.
See 30 TAC 8334.2(79).

3¢ See TCEQ Aboveground Storage Tank Facility Plan, a
<http;//www.tceq.state.tx.us/compliance/field_opgpie/ast.html>.

3" See TCEQ Document No. 0724nderground Sorage Tank Registration and Self-

Certification Form.
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Wildlife and TCEQ. To determine whether your pobjenay affect an endangered or threatened
species, visit with the Texas Parks and Wildlifed aeview guidance material, such as the
booklet listing Texas endangered and threateneciesé

County and City Ordinances for Land Devel opment

Beyond state and federal environmental permittiaguirements, counties and cities often
implement localized controls on land developmeatig, water quality discharges, and water
consumption. It is imperative to check with thedbauthorities for applicable regulations and
authorizations.

3 See Endangered and Threatened Animals of Texatakle at
<http://www.tpwd.state.tx.us/huntwild/wild/speciesdang/index.phtr.
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V. Public Policy Implications

A. Command and Control Regulation

Public policy measures designed to address broaadronmental concerns, such as air and
water pollution, also shape the regulatory envirentrthat the clean energy industry operates
within. Traditionally, most of this regulation hasen achieved through command and control
measures, where government agencies control pollutirough issuing permits for particular
activities. “Harm-based standards” regulate theowarh of a pollutant allowed according to
scientific evidence on potential harm. Alternalyyétechnology-based standards” mandate that
regulated facilities use state of the art technplogheir polluting activities.

B. Market-Based Regulation

Much of the current focus of current environmeatadl energy policy at a federal and local level
has been on creation of clean energy markets eniiwize clean technology development. This
incentivizing is achieved through tax breaks, dilibsi and market-based regulatory systems
such as “cap-and-trade” regulations for carbon wfus dioxide emissions. Market-based
regulatory systems, which allow companies to dedidev much they can afford to pollute
through tradable permits, achieve emission redostiat the lowest cost to society while
providing motivation for the private sector to dieyecleaner technologies. While these market-
based systems address some cost concerns reldtaditonal command and control regulation,
they introduce greater uncertainty regarding ulten@ollution levels and costs to business.

C. Human Health Issues

Much environmental regulation, particularly the amd water quality statues developed in the
1970s, stems from a public concern about humanhhesslues. This connection to human health
results in a complex policy process that involvadtiple interests and agencies. Government
agencies such as Occupational Safety and Healthimstnation, which do not have mandates
directly related to the environment, play importaoles in regulating energy producing

industries.

D. Energy Security

Policy makers have expresses an increased an secraaterest in clean energy as a way of
reducing America’s dependence on foreign oil. €@lemergy both addresses the public’s
environmental concerns, and increases domestiggmeoduction. Recent legislation, such as
the 2005 Energy Policy Act and the 2007 Energy pedelence and Security Act, focus on
promoting clean technology through increased fugdind other financial incentives.
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VIl. Commercialization Implications

A. New Markets

New forms of material, fuels, and electricity geat@n often depend on government support
during development and will continue to do so dyriheir early stages of commercialization.
But the need for subsidies could disappear if laer®a impose some sort of carbon tax or
capped emissions and created tradable emissiomsitperadding either could make clean
technologies cost-competitive with conventionall§usuch as oil and coal and influence the
discussion between environmental and businesssigsae Figure 1).

Figure 1: The growth of cleantech could occur by addressing both environmental and business issues.

Much of the current excitement in the cleantech@estems from new advances in technologies
like photovoltaic panels and wind turbines. Bugsker known endeavors, such as increasing the
efficiency of lighting and appliances, probablyasffreater investment returns in the short term.

B. Regulation’s Influence on Innovation

There is a growing interest in environmental regoitg especially with many companies
expecting to be regulated in some manner whenniesoto greenhouse gas emissions. It is
expected that many new regulations are on the tnorath the new presidential administration.
The role of government in shaping markets can weytdbe debated; yet, many historical
research studies confirm that regulatory mandat#isence innovations. Government structure
can align well with the private sector, therebyiting innovative activity; such a trend has
surfaced with patent filing following major legisitan from the EPA (see Figure 2).
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ot Clean Air Act
Clean Air Act 1.&3\‘, ¢, Amendment, 1970
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Image courtesy of Heslin Rothenberg Farley & MeRi€.

Figure 2: Arisein U.S patentsfiled have occurred after passage of the Clean Air Act.

The granting of patents by the US Patent and Trade®ffice is often cited as a measure of
inventive activity. The Clean Energy Patent Growitlex was developed by Heslin Rothenberg
Farley & Mesiti P.C., an intellectual property ldnm in Albany, New York; the index indicates
the trend of innovative activity in the cleantechctor starting from 2002 through an
investigation of granted patents and trademarkiegtipns (see Figures 3, 4, and’s)
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Image courtesy of Heslin Rothenberg Farley & MeRi€.

Figure 3: Arisein clean energy patents granted began early during the current decade.

39 See <http://www.cleanenergypatentgrowthindex.com/>
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All Sectors Patents by Quarter 2002 - 2007
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Figure 4: A breakdown of granted clean energy patents by technology sector.
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Figure 5: Trademark applications that incorporate green have noticeably spiked in recent years.
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VIIl. Case Study: Computer Recycling Program

The state of Texas offers incentives that may bpliggble towards regulation of the
environment, such as the Computer Recycling Progidia Texas House and Senate have both
passed an identical version of a bill that woulguiee computer companies doing business in the
state to provide free recycling services for thosehines. The bill was backed by both Dell and
Hewlett Packard and the TCEQ has opened a newwsti@eprogram website for recycling
computer equipment.

The program, created by House Bill 2714 passed0V 2requires computer manufactures that
sell in Texas, to offer consumers convenient, freeycling on their brands of computer

equipment. Only new computer equipment retaileespermitted to sell in Texas is equipment
that was made by a manufacturer appearing on tleQIlist of manufacturers that have joined
the program. The law is intended to ease the to$t€al governments for providing recycling.

Computer equipment that can be recycled through phogram includes desktop and laptop
computers, monitors and the accompanying keyboard mouse made by the same
manufacturer (see Figure 6). Program details afedmation on how Texans can recycle used
computer equipment, as well as the list of manuf@es and their recycling programs is online
at: www.TexasRecyclesComputers.arg

PC hardware recaived Hardware is disassembled Components sorted and placed
for recyciing in temparary storage bins

After grinding, the finished Plastics are dumped in a grinder Plastic components are placed
product is placed in storage to achieve consistency on a conveyor and sent
cantainers and sent of size off for grinding
coff for recycling!

Image Courtesy of Toshiba

Figure 6: The stepsinvolved in the recycling of computer equipment.
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IX. Conclusion

Cleantech innovations in nanomaterials, biodegradafaterials, battery materials, recycling
technologies, packaging, water purification, and &ltration systems will necessitate
development of regulations to spur the growth @&f ¢teantech industry. Additional examples
that require the application of environmental regioh include establishing regional emissions
targets, new environmental standards for constrastof green buildings, and requirements for
reformulation of fuels.

Depending on the type of operation and emissiots warious environmental media, several
regulatory permits may be required to remain in pleimce with state and federal environmental
rules. The TCEQ offers a great starting pointifdormation and will provide free assistance to
any small business seeking help. To avoid anynpiaddiability or compliance issues down the
road, however, any startup business should conditérg an experienced environmental
consultant and attorney for application assistancassure that the permit meets environmental
standards.

However, the field of clean energy technologies ins its infancy and encompassing

environmental regulations are considered vaguelfineld and largely untested. Future
environmental regulations will need to address rauenection standards for distributed
generation, Renewable Portfolio Standards, and eveorks for geological sequestration of
carbon dioxide. Further developments of envirortiaeregulations will include establishing

regional emissions targets, new environmental stasdfor constructions of green buildings,
and requirements for reformulation of fuels. Thgpact of regulations on the cleantech industry
will impact human health issues, energy securitgmmercialization activities, and the

environment.
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X. Terminology

Command and Control Regulation — Traditional envinental regulation involving the issuing
of permits to individuals and companies involvegalluting activities

Market Based Regulation — More recent environmengigiilation that uses markets for tradable
permits to lower overall costs to society and inivéze technology development

Conventional Pollutant — A non-toxic air pollutaot which there is an ambient concentration
that is environmentally acceptable

Attainment Area — An area that is has achieved Nadonal Ambient Air Quality Standard
determined for by the EPA. Regulations for fa@étin attainment areas can be more relaxed
than for those in non-attainment areas.

Navigable Waters — Surface waters regulated btean Water Act

Greenhouse Gases — Six gases that have been fgradiptdetermined to contribute to global
warming. Commonly referred to as €€quivalents.

Point Sources — Polluters that discharge chemicdls a body of water from a single,
concentrated source, as opposed to run off froegaicultural field or construction site

Stationary Sources — Facilities that emit pollusamnmto the air, as opposed to mobile sources
such as cars or trucks.
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