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Btu   British thermal units 
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EPA   U.S. Environmental Protection Agency 

HRSG   heat recovery steam generator 
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COVER SHEET 

Responsible Agency:  U.S. Department of Energy (DOE) 
 
Title:  Final Environmental Assessment for Thermal Energy Corporation Combined Heat and 
Power Project, Houston, Texas (DOE/EA-1740) 
 
Contact:  For additional copies or more information concerning this environmental assessment 
(EA), please contact: 

Mark W. Lusk 
Office of Project Facilitation & Compliance 
U.S. Department of Energy 
National Energy Technology Laboratory 
3610 Collins Ferry Road 
P.O. Box 880, MS B07 
Morgantown, WV   26507-0880 
Email:  mark.lusk@netl.doe.gov 

Abstract:  DOE prepared this EA to evaluate the potential environmental consequences of 
providing a financial assistance grant under the American Recovery and Reinvestment Act of 
2009 (Recovery Act; Public Law 111-5, 123 Stat. 115) to the Thermal Energy Corporation to 
facilitate installation of a combined heat and power system (CHP), water chillers, and cooling 
tower at a district power plant that supplies the energy, heating, and cooling needs of the Texas 
Medical Center campus in Houston, Harris County, Texas.  This EA analyzes the potential 
environmental consequences of DOE’s Proposed Action to provide the Recovery Act grant, 
Thermal Energy Corporation’s proposed project of installing and operating a CHP system, and 
the No-Action Alternative. 

In this EA, DOE evaluated in detail potential impacts to air quality, sound levels, water 
resources, health and safety, and socioeconomics.  After performing a screening analysis of other 
environmental resource areas, DOE concluded that impacts to other aspects of the environment 
would not be likely to occur or would not be detectable.  The proposed project would be 
designed and operated in compliance with federal and Texas air quality regulations, reduce 
greenhouse gas emissions, and have a net beneficial impact on air quality in the region.  
Operation of the CHP system would cause a small increase in noise outdoors near the adjacent 
medical facilities.  Installation of the CHP system in a floodplain would not adversely impact 
natural and beneficial floodplain values or increase risks to lives or property.  The project would 
have no or only small impacts to surface water quality and future availability of potable water in 
the Houston area, and would not cause significant hazards to workers or the public at the Central 
Plant.  Manufacturing and installation of the equipment would result in a minor to moderate, 
temporary beneficial impact to the economy.  Incremental increase in cumulative impacts from 
the proposed project, relative to impacts from other activities in the surrounding area, would be 
negligible to small.   
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SUMMARY 

The U.S. Department of Energy (DOE or the Department) proposes to award a financial 
assistance grant under the American Recovery and Reinvestment Act of 2009 to the Thermal 
Energy Corporation to facilitate the purchase and installation of a new combined heat and power 
system at an existing district power plant.  The plant supplies the energy, heating, and cooling 
needs of the Texas Medical Center campus in Houston, Harris County, Texas.  The Department’s 
Proposed Action would provide Thermal Energy Corporation with $10 million in financial 
assistance in a cost-sharing arrangement to facilitate installation of the combined heat and power 
system, four water chillers, a cooling tower, and balance of plant equipment.  The system would 
have the capacity to produce about 45 megawatts of onsite electricity generation and 270,000 
pounds per hour of steam, which would be used to meet the heating, cooling, and other thermal 
needs of the Texas Medical Center.  

The combined heat and power system would be installed on an existing foundation outside at the 
Thermal Energy Corporation Central Plant.  The water chillers and cooling tower would be 
installed inside a building currently under construction at the site.  Electricity from the system 
would be produced using a natural gas-powered combustion turbine.  The exhaust gas from the 
turbine would be routed to a heat recovery steam generator, which would be equipped with 
natural gas-fired duct burners to increase steam production.  A selective catalytic reduction 
system would be installed to reduce emissions of oxides of nitrogen. 

The combined heat and power system would have an overall energy efficiency of more than 78 
percent.  Operation of this system would result in an annual energy savings for the Thermal 
Energy Corporation of about 1.5 trillion British thermal units compared with the current system 
of individual natural gas-fired boilers, chillers, and grid-supplied electrical power.   

Installation and operation of the combined heat and power system and other equipment would 
not have any meaningful or detectable impacts on land use; geology and soils; visual, biological, 
and cultural resources; transportation and traffic; utilities, energy, and materials; hazardous and 
nonhazardous waste; and environmental justice.  

The combined heat and power system would be operated in an area that is classified under the 
Clean Air Act as in nonattainment for the 8-hour ozone criterion.  More than 40 tons of nitrogen 
oxides, 200 tons of carbon monoxide, and 50 tons of particulate matter would be emitted per year 
during operation of the system.  The Texas Commission on Environmental Quality conducted a 
new source review and a prevention of significant deterioration review for operation of the 
combined heat and power system and other equipment to be operated at the Central Plant, and 
issued a revised operating permit.  The Department of Energy concludes that operation of the 
system would conform to the State’s implementation plan and would be in compliance with 
federal and Texas air quality regulations.  The refrigerant to be used in the new water chillers, R-
22, is a greenhouse gas that contains ozone-destroying chlorine.  These compounds could be 
released into the atmosphere if the refrigerant leaked during installation, operation, or repair of 
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the water chillers.  Operation of the new system would allow Thermal Energy Corporation to 
reduce its consumption of electricity from the regional grid, and would require less natural gas to 
produce steam than under current operations.  The resulting decrease in emissions of pollutants 
from regional power plants and from burning less natural gas at the Central Plant would be 
greater than emissions from the new system.  In addition, the Department estimates that this 
proposed project would result in a net decrease of about 115,000 tons of carbon equivalents per 
year.  Thus, the project would have a net beneficial impact on air quality in the region.  

Sound levels at the boundary of the Central Plant during operation of the combined heat and 
power system and other equipment at that facility would range from about 60 to 75 decibels.  
Sound levels outside of medical facilities immediately north of the Central Plant currently are 
relatively high and would increase by about 5 decibels during operation of the equipment.  
However, sound levels indoors at these facilities would remain at acceptable levels.  Sound 
levels at the nearest residential areas would increase by about 3 to 5 decibels, resulting in a 
small, possibly imperceptible change in noise.  

The existing Central Plant is located in the 100-year floodplain of Brays Bayou.  The Department 
conducted a floodplain assessment as required by regulations for “Compliance with Floodplain 
and Wetland Environmental Review Requirements” (10 CFR Part 1022).  All equipment would 
be installed behind an existing floodwall, and the project would not cause an increase in storm 
water runoff or raise the elevation of the floodplain.  The Department concludes that this project 
would have no adverse impacts on the natural and beneficial floodplain values associated with 
Brays Bayou, and would not affect lives or property in the area. 

Installation and operation of the combined heat and power system would have no or negligible 
adverse impacts on surface water quality.  Discharges of storm water and wastewater from the 
cooling tower would meet the effluent limitation and monitoring requirements of discharge 
permits.  The municipal water system has the capacity to meet the increase in demand for water 
to operate the new cooling tower, water chillers, and other equipment.  

Operation of the combined heat and power system would not cause significant hazards to 
workers or the public at the Central Plant.  Ammonia, which would be used during operation of 
the selective catalytic reduction system, would be the only new hazardous material used in large 
quantities at the facility.  The ammonia would be stored in an outdoor tank in an area with 
secondary containment, and workers would be trained to handle this hazardous material.     

Manufacturing of the combined heat and power equipment would result in a minor to moderate 
and temporary, beneficial impact to the economy in the areas where the equipment would be 
manufactured and in the Houston area during installation.  

The Texas Medical Center and local government agencies have plans for a large number of other 
construction projects and infrastructure upgrades in the area surrounding the Central Plant.  
Relative to the cumulative changes in the environment that would be caused by these projects, 
installation and operation of the combined heat and power system would cause small, adverse 
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incremental changes in air quality and noise in that area, as well as a small incremental increase 
in the demand for water in the City of Houston.    

Under the No-Action Alternative, the Department of Energy would not provide funding to 
Thermal Energy Corporation for its proposed project.  DOE assumes for purposes of this 
analysis that the combined heat and power system would not be installed and operated.  No 
impacts to the existing environment would occur, and beneficial impacts of the proposed project 
would not be realized. 

On the basis of the evaluations in this environmental assessment, the Department of Energy 
determined that it’s Proposed Action, providing financial assistance to the Thermal Energy 
Corporation to facilitate installation of a combined heat and power system, and Thermal 
Energy’s proposed project would have no significant impact on the human environment.   
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1. INTRODUCTION 

As part of the American Recovery and Reinvestment Act of 2009 (Recovery Act) (the Recovery 
Act; Public Law 111-5, 123 Stat. 115), the U.S. Department of Energy’s (DOE’s or the 
Department’s) National Energy Technology Laboratory (NETL), on behalf of the Office of 
Energy Efficiency and Renewable Energy’s Industrial Technologies Program, is providing up to 
$156 million in federal funding for competitively awarded grants for the deployment of projects 
for district energy systems, combined heat and power (CHP) systems, waste energy recovery 
systems, and energy-efficient industrial equipment and processes at single installations or 
multiple installations at multiple sites.  The funding of these projects requires compliance with 
the National Environmental Policy Act of 1969 (NEPA), as amended (NEPA; 42 U.S.C. 4321 et 
seq.), Council on Environmental Quality regulations (40 CFR Parts 1500 to 1508), and DOE 
NEPA implementing procedures (10 CFR Part 1021).  

Thermal Energy Corporation (TECO) proposes to install a new high-efficiency CHP system at 
an existing district power plant (that is, the Central Plant) that supplies the energy, heating, and 
cooling needs of the Texas Medical Center (TMC) in Houston, Harris County, Texas.  DOE is 
considering providing TECO with a grant under Funding Opportunity Announcement DE-FOA-
0000044, Recovery Act: Deployment of Combined Heat and Power (CHP) Systems, District 
Energy Systems, Waste Energy Recovery Systems, and Efficient Industrial Equipment, to 
facilitate the purchase and installation of the CHP system.  Specifically, TECO would use DOE 
funding to facilitate the purchase and installation of a natural gas-powered turbine, heat recovery 
steam generator (HRSG), a natural gas compressor, four electric chillers to be powered by the 
CHP system, a cooling tower, an exhaust stack, and required balance of plant equipment at an 
existing facility.   

DOE prepared this environmental assessment (EA) to evaluate the potential environmental 
consequences of providing a grant under DOE’s initiative.  In compliance with NEPA and its 
implementing procedures, this EA examines the potential environmental consequences of DOE’s 
Proposed Action (that is, providing a financial assistance grant), TECO’s proposed project, and 
the No-Action Alternative (under which it is assumed that, as a consequence of DOE’s denial of 
financial assistance, TECO would not proceed with the project).  The EA’s purpose is to inform 
DOE and the public of the potential environmental consequences of the proposed project and 
alternatives.   

This section explains NEPA and the related procedures (Section 1.1), the background of this 
project (Section 1.2), the purpose and need for DOE action (Section 1.3), and the environmental 
considerations DOE did not carry forward to detailed analysis (Section 1.4).  Chapter 2 discusses 
DOE’s Proposed Action; TECO’s proposed project, the No-Action Alternative, and action 
alternatives.  Chapter 3 details the affected environment and potential environmental 
consequences of the Proposed Action, proposed project, and No-Action Alternative.  Chapter 4 
addresses cumulative impacts, and Chapter 5 provides DOE’s conclusions from the analysis.  
Chapter 6 lists the references for this document.  Appendix A contains the distribution list for 
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this document, and Appendix B contains copies of DOE’s consultation letters with other 
agencies. 

1.1 National Environmental Policy Act and Related Procedures 

In accordance with the DOE NEPA implementing procedures, DOE must evaluate the potential 
environmental impacts of its proposed actions, including funding decisions, which may have a 
significant impact on human health and the environment.  In compliance with these regulations 
and DOE’s procedures, this EA: 

 Examines the potential environmental impacts of the Proposed Action and the No-Action 
Alternative; 

 Identifies unavoidable adverse environmental impacts of the Proposed Action; 

 Describes the relationship between local short-term uses of the environment and the 
maintenance and enhancement of long-term productivity; and 

 Characterizes any irreversible and irretrievable commitments of resources that would be 
involved should DOE decide to implement its Proposed Action. 

DOE must meet these requirements before it can make a final decision to proceed with any 
proposed federal action that could cause adverse impacts to human health or the environment.  
This EA fulfills DOE’s obligations under NEPA and provides DOE with the information needed 
to make an informed decision about helping finance the installation of the CHP system at the 
TECO district energy facility in Houston, Texas.   

This EA evaluates the potential individual and cumulative impacts of TECO’s proposed project.  
No other action alternatives are analyzed.  For purposes of comparison, this EA also evaluates 
the impacts that could occur if DOE did not provide funding (the No-Action Alternative), under 
which DOE assumes that TECO would not proceed with the project.  This assumption might be 
incorrect—that is, TECO might proceed without federal assistance.  However, this assumption 
allows DOE to compare the impacts of an alternative in which the project occurs with one in 
which it does not. 

1.2 Background 

DOE’s National Energy Technology Laboratory manages the research and development portfolio 
of the Industrial Technologies Program for the Office of Energy Efficiency and Renewable 
Energy.  The mission of the Industrial Technologies Program is to establish U.S. industry as a 
world leader in energy efficiency and productivity.  The Program leads the national effort to 
reduce industrial energy intensity and carbon emissions, and strives to transform the way U.S. 
industry uses energy by supporting cost-shared research and development that addresses the top 
energy challenges facing industry.  In addition, the Industrial Technologies Program fosters the 
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adoption of advanced technologies and energy management best practices to produce meaningful 
progress in reducing industrial energy intensity. 

Congress appropriated significant funding for the Industrial Technologies Program in the 
Recovery Act to stimulate the economy and reduce unemployment in addition to furthering the 
objectives of the existing Program.  DOE solicited applications for this funding by issuing a 
competitive Funding Opportunity Announcement (DE-FOA-0000044), Recovery Act: 
Deployment of Combined Heat and Power (CHP) Systems, District Energy Systems, Waste 
Energy Recovery Systems, and Efficient Industrial Equipment, on July 7, 2009.  The 
announcement invited applications in four areas of interest: 

 Area of Interest 1 – Combined Heat and Power; the generation of electric energy and heat 
in a single, integrated system, with an overall thermal efficiency of 60 percent or greater 
on a higher-heating-value basis. 

 Area of Interest 2 – District Energy Systems; systems providing thermal energy from a 
renewable energy source, thermal energy source, or highly efficient technology to more 
than one building or fixed energy-consuming use from one or more thermal energy 
production facilities through pipes or other means to provide space heating, space 
conditioning, hot water, steam, compression, process energy, or other end uses.  

 Area of Interest 3 – Industrial Waste Energy Recovery; the collection and reuse of energy 
from sources such as exhaust heat or flared gas from any industrial process; waste gas or 
industrial tail gas that would otherwise be flared, incinerated, or vented; a pressure drop 
in any gas, excluding any pressure drop to a condenser that subsequently vents the 
resulting heat. 

 Area of Interest 4 – Efficient Industrial Equipment; any proven commercially available 
technology that can provide a minimum 25 percent efficiency improvement into the 
industrial sector. 

DOE announced its selections on November 3, 2009, with multiple awards in three of the four 
areas of interest.  DOE selected nine projects based on the evaluation criteria in the funding 
opportunity announcement and gave special consideration to projects that promoted the 
objectives of the Recovery Act—job preservation or creation and economic recovery—in an 
expeditious manner. 

The proposed project, installation of a CHP system in Houston, Texas, was one of the nine 
projects DOE selected for funding.  DOE’s Proposed Action is to provide a $10 million financial 
assistance grant under a cost-sharing arrangement with TECO.  The estimated cost of the 
proposed project is $83 million. 
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1.3 Purpose and Need 

The purpose of the Proposed Action is to support the mission of DOE’s Industrial Technologies 
Program and the goals of the Recovery Act.  The mission of the Industrial Technologies Program 
is to have U.S. industry lead the world in energy efficiency and productivity.  The Program leads 
the national effort to reduce industrial energy intensity and carbon emissions, and strives to 
transform the way U.S. industry uses energy by supporting cost-shared research and 
development that addresses the top energy challenges facing industry.  In addition, the Program 
fosters the adoption of today's advanced technologies and energy management best practices to 
produce meaningful progress in reducing industrial energy intensity.  

The Industrial Technologies Program’s three-part strategy pursues this mission by:  

 Sponsoring research, development, and demonstration of industry-specific and 
crosscutting technologies to reduce energy and carbon intensity; 

 Conducting technology delivery activities to help plants access today’s technology and 
management practices; and 

 Promoting a corporate culture of energy efficiency and carbon management within 
industry. 

To align with its mission, the program established a goal of achieving a 25-percent reduction in 
industrial energy intensity by 2017, guided by the Energy Policy Act of 2005.  The strategy also 
calls for an 18-percent reduction in U.S. carbon intensity by 2012.  The Department seeks to 
identify projects and technologies that it can fund to meet this goal. 

In June 2009, DOE initiated a process to identify suitable projects by issuing Funding 
Opportunity Announcement DE-FOA-00000044, Recovery Act: Deployment of Combined Heat 
and Power (CHP) Systems, District Energy Systems, Waste Energy Recovery Systems, and 
Efficient Industrial Equipment.  This Funding Opportunity Announcement is funded by the 
Recovery Act. 

The Recovery Act seeks to create jobs, restore economic growth, and strengthen America's 
middle class through measures that modernize the nation's infrastructure, enhance America's 
energy independence, expand educational opportunities, preserve and improve affordable health 
care, provide tax relief, and protect those in greatest need.  Provision of funds under this Funding 
Opportunity Announcement would achieve these objectives. 

The capital cost of new equipment is often a roadblock for use of more efficient equipment and 
processes.  Although the newer technologies would provide lower energy requirements and 
operating costs, the payback period for some technologies does not meet internal business goals.  
DOE’s provision of financial assistance allows companies to reduce the payback period, making 
these new technologies an acceptable option for them.. 
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1.4 Environmental Resources Not Carried Forward 

Chapter 3 of this EA examines the potential environmental impacts of the proposed project and 
the No-Action Alternative for the following resource areas: 

 Air quality 
 Noise 
 Water resources 
 Socioeconomics 
 Occupational health and safety. 

DOE EAs commonly address the following resource and subject areas.  In an effort to streamline 
the NEPA process and enable a timely award to the selected project, this assessment did not 
examine these areas at the same level of detail as the resource areas listed above.  The focus for 
the more detailed analysis was on those activities or actions that would require new or revised 
permits, have the potential for significant adverse environmental impacts, or have the potential 
for controversy.  For the reasons discussed below, DOE concludes that the TECO proposed 
project would result in very minor or no impacts to the following resource areas, and the detailed 
description and analyses of these resources are not carried forward into Chapter 3. 

 Land use.  The CHP system would be installed at the existing TECO Central Plant.  
TECO owns the Central Plant, which has been used to provide heating and cooling 
services for the TMC for more than 40 years.  Installation of the new CHP system would 
improve the efficiency of the TECO district energy system and would not disrupt the 
primary land use, which is an industrial facility operated to generate steam and chilled 
water for the TMC.  Because all installation activities associated with the proposed 
project would occur at the Central Plant site, there would be no adverse impacts to 
surrounding land uses.   

 Aesthetics and visual resources.  The CHP system would be similar in appearance to the 
existing equipment and facilities at the TECO Central Plant (such as boilers, cooling 
towers, and an electrical substation; see Section 2.2).  The new 110-foot-tall exhaust 
stack for the CHP system and the new cooling tower would be similar in height to the 
recently constructed thermal energy storage tank cooling tower and would not change the 
general appearance of the Central Plant as an industrial, power-generating facility.  

 Geology and soils.  All equipment would be installed on an existing foundation outdoors, 
or inside a building that is currently under construction.  No additional information on 
geology and soil conditions is required for installation of the system, and the installation 
would not impact geological or soil resources.  

 Biological resources.  Installation of the CHP system at a fully developed industrial 
facility in an urban setting would not result in loss of habitat or harm to any protected 
plant or animal species.  In addition, indirect impacts, such as impacts to air quality 
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(Section 3.1) and water resources (Section 3.3), would be minimal.  DOE obtained a list 
of species protected under the Endangered Species Act that might occur in Harris County, 
Texas, from the U.S. Fish and Wildlife Service Southwest Region web site, as required 
by the Clear Lake Texas Field Office (see the letter from the U.S. Fish and Wildlife 
Service in Appendix B).  The only protected species known to occur in Harris County is 
the Texas prairie dawn-flower (Hymenoxys texana) (FWS 2010).  However, critical 
habitat has not been identified for this protected plant.  Because the CHP system would 
be installed on an existing foundation outside or inside a building that is currently under 
construction in an existing industrial facility, DOE concluded that the proposed project 
would have no adverse impacts on federally listed threatened, endangered, proposed, or 
candidate species.  For the same reasons, the proposed project also would not adversely 
affect any rare, threatened, or endangered plant or animal species protected by Texas 
laws and regulations (Texas Parks and Wildlife 2010). 

 Cultural resources.  Installation of the CHP system at the TECO Central Plant would not 
directly impact cultural resources or historic properties.  There are no sites listed on the 
National Register of Historic Places within 0.5 mile of the project site (Texas Historical 
Commission 2010).  Any cultural resources or historic properties near the project site, 
including those that might be eligible for the National Register, would not be indirectly 
affected because the increase in noise from operation of the CHP would be minimal 
(Section 3.2) and there would be no substantial change in the appearance of the TECO 
Central Plant.  DOE has submitted documentation to the Texas State Historic 
Preservation Officer explaining DOE’s conclusion that no historic properties would be 
affected, as required by 36 CFR Part 800, the implementing regulations for the National 
Historic Preservation Act.  That submittal letter is included in Appendix B of this EA.   

 Transportation and traffic.  Installation and operation of the CHP would not require 
modification of the surrounding streets.  There is sufficient parking on and around the 
TECO Central Plant for construction workers during installation of the CHP system, and 
this project would not otherwise disrupt traffic in and around the TMC campus. 

 Utilities, energy, and materials.  Production of 45 megawatts of electricity by the CHP 
system and steam from the HRSG would result in a very small reduction in the use of 
electricity and natural gas relative to the amounts consumed in the Houston area.  There 
are no unique materials required to manufacture, install, or operate the CHP system, 
water chillers, cooling tower, or other equipment required for this project.  Section 3.3 of 
this EA analyzes the use of water from the Houston municipal water system for operation 
of the water tower and CHP system.    

 Hazardous and nonhazardous waste.  Operation of the CHP system would not result in 
new hazardous waste streams and would cause a negligible increase in nonhazardous, 
solid waste production at the TECO Central Plant.   
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 Environmental justice.  Executive Order 12898, Federal Actions to Address 
Environmental Justice in Minority Populations and Low Income Populations, directs 
federal agencies to address environmental and human health conditions in minority and 
low-income communities.  The evaluation of impacts to environmental justice is 
dependent on demonstrating that significant, adverse impacts from the proposed project 
are not disproportionately borne by any low-income or minority groups in the affected 
community.  As illustrated in this EA, no significant, adverse impacts would occur to any 
members of the community; therefore, there would be no adverse and disproportional 
impacts to minority or low-income populations.  Section 3.4 presents information on the 
percentage of low income and minority individuals living in and near the area where this 
project would occur.  

1.5 Consultations and Public Comment Response Process 

1.5.1 CONSULTATIONS 

As required by the implementing regulations of the National Historic Preservation Act (36 CFR 
Part 800), DOE initiated consultation with the Texas State Historic Preservation Officer (SHPO) 
of the Texas Historic Commission on March 16, 2010.  On that date, DOE sent a letter and 
supporting application to the Texas SHPO stating that DOE had determined the TECO project 
would not affect historic properties.  A letter dated April 1, 2010, from the Texas SHPO 
supported DOE’s determination.  A copy of the DOE letter with SHPO concurrence is included 
in Appendix B of this EA.  DOE determined that there are no American Indian tribes with 
historic ties to the project site and/or surrounding area and, therefore, did not consult with any 
tribes about the TECO project.  

DOE initiated informal consultation with the Clear Lake, Texas, Field Office of the U.S. Fish 
and Wildlife Service in February 2010.  In accordance with a form letter DOE received from that 
office (see Appendix B), DOE obtained a list of species classified as threatened or endangered 
under the Endangered Species Act that might occur in Harris County, Texas (FWS 2010).  As 
described in Section 1.4 above, DOE concluded that installation and operation of the CHP 
system would not affect species protected under the Act and, therefore, did not consult further 
with the Fish and Wildlife Service. 

In accordance with DOE regulations for conducting a floodplain analysis (10 CFR Part 1022), 
DOE sent a notice of floodplain involvement and copy of the Draft EA to the Federal Emergency 
Management Agency and to the Harris County Flood Control District.   

1.5.2 COMMENT-RESPONSE PROCESS 

DOE issued the Draft EA for comment on May 22, 2010, and advertised its release in the 
Houston Chronicle on May 22, 23, and 24, 2010.  The Department sent copies for public review 
to the Harris County Library in Houston, Texas, to the people and agencies listed in Appendix A 
of this EA, and made the EA available on the National Energy Technology Laboratory web site.  



Introduction 

DOE/EA-1740 8 

The Department established a 15-day public comment period that began May 22 and ended June 
5, 2010.  The Department announced it would accept comments by mail, email, or fax.  

DOE received comments from the Federal Emergency Management Agency and the U.S. 
Environmental Protection Agency (EPA).  The Federal Emergency Management Agency 
recommended that the county floodplain administrator be contacted for review and possible 
permit requirements for this project.  DOE sent a copy of the Draft EA to the Harris County 
Flood Control District and TECO has obtained all necessary permits and certifications from that 
agency for construction of the proposed project.  

The EPA identified the following four areas of concern that should be addressed in the EA.   

 The project might require “no rise” certification, which states that the project would not 
increase the base elevation within the 100-year floodplain.  DOE modified Section 
3.3.2.1 to include a discussion about the preparation of Federal Emergency Management 
Agency flood proofing and elevation certificates for this project.  Those certificates are 
included in Appendix C of this EA. 

 Include clarification of whether the existing foundation is capable of handling the 
dynamic load of the proposed equipment and whether a foundation exists for the stack 
and cooling tower.  DOE modified Section 2.2.1 to include a discussion of the subsurface 
supports and foundations that were designed and prepared to meet the requirements of all 
proposed upgrades and expansions at the Central Plant, including the CHP system, water 
chillers, and cooling tower.  

 The sound level at night in neighborhoods is close to exceeding the City of Houston noise 
ordinance.  Section 3.2.3 states the project would result in a small, possibly 
imperceptible, change in sound levels at nearby residential properties.  DOE modified 
this section to clarify that the predicted sound levels are equal to or less than the 
maximum sound levels specified in the City of Houston noise ordinance.  

 The EA should state that water quality standards for the designated uses of Brays Bayou, 
which is classified as impaired, would be maintained.  DOE modified Section 3.3.2.1 to 
clarify that discharges from the Central Plant would not increase pollutant loadings that 
would contribute to the impairment of Brays Bayou.  
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2. DOE PROPOSED ACTION AND ALTERNATIVES 

This chapter describes DOE’s Proposed Action (Section 2.1), TECO’s proposed project (Section 
2.2), the No-Action Alternative (Section 2.3), and the bases for not considering other alternatives 
(Section 2.4). 

2.1 DOE’s Proposed Action 

DOE’s Proposed Action would award TECO a financial assistance grant through the Recovery 
Act to facilitate the purchase and installation of a new CHP system.  Specifically, TECO would 
use DOE funding to facilitate the purchase and installation of a natural gas-powered turbine, 
HRSG, a natural gas compressor, four electric chillers to be powered by the CHP system, a 
cooling tower, an exhaust stack, and required balance of plant equipment at an existing facility.  
DOE would provide $10 million in financial assistance in a cost-sharing arrangement with 
TECO.  The estimated cost of the proposed project is $83 million. 

2.2 TECO’s Proposed Project  

TECO’s proposed project would install a new CHP system, including an industrial natural gas-
powered turbine, heat recovery steam generator (HRSG), a natural gas compressor, four water 
chillers, a cooling tower, an exhaust stack, and required balance of plant equipment within the 
existing Central Plant at the Texas Medical Center in Houston, Texas.  The proposed project 
would improve the plant’s energy efficiency and help meet TMC’s expanding need for thermal 
energy.  TECO is a nonprofit corporation that operates a district energy service to provide 
thermal services in the form of steam and chilled water to multiple users in the TMC.  

TECO currently operates two thermal utility plants (the Central and South plants), with a 
combined capacity of 80,000 tons of chilled water and 762,000 pounds per hour of steam 
production.  The Central Plant is located just south of Midtown in Houston, near the intersection 
of Braeswood Boulevard and Pressler Drive, in the southeastern portion of the TMC campus 
(Figure 2-1).  Prior to recent upgrades at the plant, the Central Plant used six boilers to produce 
steam and eight electric centrifugal chillers and two steam centrifugal chillers to produce chilled 
water.  The TMC uses steam from the plant to heat buildings and for other hospital and research 
facility needs.  A portion of the produced steam also is used to operate steam-driven equipment 
such as chillers, water feed pumps, chilled water distribution pumps, and other ancillary 
equipment at the plant.  A thermal energy distribution system consisting of 35 miles of piping 
provides steam and chilled water to over 16 million square feet of space for offices, laboratories, 
and patient services in 43 buildings on the TMC campus.  The local grid currently supplies all 
electrical power for operations at the plant.   
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Figure 2-1.  Location of the Thermal Energy Corporation Central Plant in Houston, Texas.  

TECO is undertaking a major expansion and upgrade of its energy system at the Central Plant 
that will substantially change operations, add capacity, improve efficiency, reduce emissions, 
and improve reliability and emergency operating capacity.  Installation of a new CHP system, 
including upgraded chilled water capacity, would be an integral part of this expansion.  In 
addition, TECO plans to implement the following other changes and additions to the Central 
Plant (Figures 2-2 and 2-3), which are not being funded under this Proposed Action. 
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 Demolition and removal of the TMC laundry facility that was located on the eastern 
portion of the facility (Figure 2-2) to make room for the thermal energy storage tank and 
chiller building; 

 Relocation of the natural gas service to support new CHP systems; 

 Construction of an 8.8-million-gallon thermal energy storage tank; 

 

Figure 2-2.  The TECO Central Plant prior to expansion and upgrades (view to north).  TECO 
would install the CHP system near the southern boundary of the facility (A) and the four new 
water chillers in a building being constructed where the laundry facility (B) is shown in this 
photograph.   

 Construction of a chiller building to house additional chilled water production equipment; 

 Replacing part of the west cooling tower; 

 Construction of a 30,000-square-foot operations support facility; 

 Possible additional chilled water production (up to 16,000 tons) depending on cooling 
load demand;  

 Upgrading the existing 138-kilovolt substation; 
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 Upgrading the water supply system and adding another backup water well; 

 Installation of additional chilled-water loops to serve new loads on the TMC to the west 
and south; and 

 Installation of a second CHP power plant.  

 

Figure 2-3.  Location of new and upgraded facilities and equipment at the TECO Central Plant.  

Some of these expansions and upgrades are ongoing or have been completed.  For example, as of 
March 2010, the laundry facility had been removed, the thermal energy storage tank and 
operations support facility had been constructed, and construction of the new east chiller plant 
had begun.  Other upgrades, such as installation of a second CHP power plant and additional 
chilled-water capacity, might not occur until 2014 or later.  

DOE’s Proposed Action of providing TECO with $10 million in financial assistance in a cost-
sharing arrangement applies to the purchase and installation of part of the expansion and 
upgrades planned for the Central Plant.  Specifically, DOE funding would be used to facilitate 
the purchase and installation of a natural gas-powered turbine, HRSG,  natural gas compressor, 
four electric chillers to be powered by the CHP system, a cooling tower required for operation of 
the chillers, an exhaust stack, and balance of plant equipment at an existing facility.  The 
equipment to be funded as part of DOE’s Proposed Action is referred to collectively in this EA 
as the TECO proposed CHP system or CHP system.  Other construction, modification, and 
installation activities at the TECO Central Plant that are ongoing or had not been started as of 
March 2010, including installation of a second CHP power plant, are evaluated as cumulative 
impacts in Chapter 4 of this EA.  

The major components of the TECO proposed CHP system are described in the following 
paragraphs.  All activities required for installation of the system would occur within the 
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boundaries of the TECO Central Plant.  Some of the infrastructure and equipment for the CHP 
system have been developed or installed, such as the foundation for the combustion turbine 
generator and HRSG.  TECO estimates that installation of the remaining equipment for the CHP 
system, water chillers, and cooling tower would take 14 months.  A peak of about 300 workers 
would be required for this installation process, and TECO would expand its workforce by two 
workers to maintain and operate the CHP system.  

2.2.1 CHP SYSTEM COMPONENTS 

The CHP system would be capable of producing about 45 megawatts of onsite electricity 
generation and 270,000 pounds per hour of steam.  The system would operate as a base-load 
system to serve 50 percent of the TECO plant peak electrical load and 100 percent of the TMC 
peak process and space heating loads.  The major components of this system would be installed 
on existing subsurface supports and foundations near the southern boundary of the Central Plant 
(Figures 2-2 and 2-3) that were designed and prepared specifically to meet the requirements of 
all proposed expansions and upgrades at the Central Plant, including the CHP system, water 
chillers, and cooling tower.   

The prime component of the CHP system would be a General Electric LM6000 gas-powered 
combustion turbine generator.  This generator consists of an air compressor, combustors, and a 
turbine.  Inlet air enters the compressor where its pressure is increased.  The compressed air then 
combines with pipeline-quality natural gas and feeds to the combustor.  The combustion products 
and excess air are expanded through the turbine to produce shaft horsepower, which is used to 
compress the inlet combustion air and drive an electric power generator.  The exhaust gas is 
routed to the HRSG for steam production.  This equipment would be installed in a thermally and 
acoustically insulated module that provides thermal and acoustic dampening as well as a self-
contained fire protection system.  The turbine and associated equipment would cover an area of 
about 15 by 60 feet. 

The exhaust gas from the combustion turbine generator, which exits at a temperature of about 
850ºF, would be routed through a heat transfer module in the HRSG to create steam.  The HRSG 
would be equipped with natural gas-fired duct burners to increase steam production.  The steam 
generated in the HRSG would be used to power steam-driven equipment at the Central Plant and 
meet the TMC needs for heat and steam.  

A selective catalytic reduction system would be installed on the HRSG to reduce emissions of 
nitrogen oxides.  In this system, ammonia would be injected into the exhaust gas, where it would 
react with the nitrogen oxides to form nitrogen and water vapor.  The selective catalytic 
reduction system would consist of a pressurized 10,000-gallon tank to store aqueous ammonia, 
an ammonia vaporization system, an injection grid, and a catalyst.  

The unit containing the HRSG and catalytic reduction system would be located adjacent to the 
turbine, cover an area of about 30 by 110 feet, and have a maximum height of about 75 feet.  The 
exhaust stack for the CHP system would be 110 feet tall. 
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The CHP system would also require the installation of a natural gas compressor to pressurize the 
utility-line gas to a sufficient pressure for use in the turbine.  The balance of plant equipment, 
such as the electricity control and distribution system, piping, instrumentation and controls, 
pumps, and valves, would also be installed on and in the vicinity of the turbine and HRSG.   

TECO estimates that this CHP system would have an overall energy efficiency of more than 78 
percent (that is, the production of useful energy in the form of electricity and steam per unit of 
fuel consumed to produce the energy).  Most commercial power production systems in the 
United States have an efficiency of less than 30 percent, and an additional 5 percent or more of 
power is lost during transmission of electricity from central generating systems to points of use.   

Operation of this system would result in an annual energy savings for TECO of 1.5 trillion 
British thermal units (Btu) compared with the current system of individual natural gas-fired 
boilers, chillers, and grid-supplied electrical power.  This system also would: 

 Reduce the quantity of grid power purchased by TECO by more than 300,000 megawatt 
hours per year; 

 Reduce natural gas fuel consumption for steam production by more than 60 percent; 

 Reduce the total annual consumption of fossil fuel by TECO by more than 60 percent; 
and  

 Result in $11.4 million of energy cost savings in the first year of operation and will 
accrue about $150 million of energy costs savings over a 30-year life cycle.  

2.2.2 WATER CHILLERS AND COOLING TOWER 

TECO would install four electric centrifugal water chillers on the third level of the new east 
chiller building (Figure 2-3) currently under construction.  Each chiller would have a capacity of 
producing 8,000 tons of chilled water and would be powered by the electrical output from the 
gas turbine generator.  Heat rejection for the chillers would be provided by a new cooling tower 
to be located on the top of the chiller building.  This cooling tower would have a maximum 
height of 120 feet and be similar in appearance to three existing cooling towers at the Central 
Plant.  

The cooling tower would be equipped with high-efficiency mist eliminators to reduce emissions 
of particulate matter.  Electricity produced by the gas turbine generator would power this 
equipment.  The east chiller building would be equipped with a vessel for storage of 37,100 
pounds of R-22 refrigerant, or 1.5 times the volume required for a single chiller.   

Operation of the water chillers and cooling tower would require 41.5 million gallons of water per 
year.  Most of this water would be used as makeup water for the chillers and process water for 
the cooling tower.  The water would evaporate in the tower or discharge to Brays Bayou (located 
directly south of the Central Plant) via an outfall permitted by the Texas Commission on 
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Environmental Quality (TCEQ).  The water would arrive at the chiller building via an existing 
eight-inch water main that previously served the laundry building.  The water could also arrive 
via one of two permitted wells that serve as a backup source of water sources for the Central 
Plant.  

2.3 No-Action Alternative 

Under the No-Action Alternative, DOE would not provide funding to TECO for the proposed 
CHP system.  As a result, installation of the CHP system would be delayed while TECO looked 
for other funding sources, or abandoned if other funding sources could not be obtained.  
Furthermore, demonstration and adoption of advanced technologies and energy best management 
practices would not occur or would be delayed and DOE’s ability to achieve its objectives under 
the Industrial Technologies Program and the Recovery Act would be impaired. 

Although TECO’s proposed project might proceed if DOE decided not to provide any form of 
financial assistance, DOE assumes for purposes of this EA the project would not proceed without 
this assistance.  If the project did proceed without DOE’s financial assistance, the potential 
impacts would be essentially identical to those under DOE’s Proposed Action (that is, providing 
assistance that allows the project to proceed).  In order to allow a comparison between the 
potential impacts of a project as implemented and the impacts of not proceeding with a project, 
DOE assumes that if it decided to withhold assistance from this project, construction and 
operation of the TECO proposed CHP system would not proceed. 

2.4 Alternatives 

DOE’s alternatives to its Proposed Action for the Industrial Technologies Program consist of the 
other technically acceptable applications received in response to the Funding Opportunity 
Announcement DE-FOA-0000044, Recovery Act: Deployment of Combined Heat and Power 
(CHP) Systems, District Energy Systems, Waste Energy Recovery Systems, and Efficient 
Industrial Equipment.  Prior to selection, DOE made preliminary determinations regarding the 
level of review required by NEPA based on potentially significant impacts identified during 
reviews of the technically acceptable applications.  DOE conducted these preliminary 
environmental reviews pursuant to 10 CFR 1021.216 and a variance to certain requirements in 
the regulation granted by the Department’s General Counsel (74 FR 41693, August 18, 2009).  
These preliminary NEPA determinations and environmental reviews were provided to the 
selecting official, who considered them during the selection process. 

Because DOE’s Proposed Action under the Industrial Technologies Program is limited to 
providing financial assistance in cost-sharing arrangements to projects submitted by applicants in 
response to a competitive funding opportunity, DOE’s decision is limited to either accepting or 
rejecting the project as proposed by the proponent, including its proposed technology and 
selected sites.  DOE’s consideration of reasonable alternatives is therefore limited to the 
technically acceptable applications and a No-Action Alternative for each selected project. 
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3. AFFECTED ENVIRONMENT AND ENVIRONMENTAL 
CONSEQUENCES 

In this chapter, DOE assesses the following resources:  air quality, noise, water resources, 
socioeconomics, and environmental health and safety.  The “environmental baseline” for each of 
these resource areas is described first, followed by an assessment of the potential consequences 
of the proposed project and of the No-Action Alternative.  

3.1 Air Quality 

This section describes wind and ambient air quality conditions in the Houston area; discusses the 
air quality conformity requirements that apply to this EA; and describes the potential 
environmental impacts resulting from emissions of regulated pollutants, odor-causing 
compounds, and greenhouse gases associated with TECO’s proposed project.  

3.1.1 AFFECTED ENVIRONMENT 

3.1.1.1 Wind and Ambient Air Quality Conditions 

The prevailing wind direction in the Houston area is to the south or southeast (about 40 percent 
of the time) or to the north (about 15 percent of the time).  The average annual wind speed is 
about 7.5 miles per hour, with higher wind speeds in the spring (average monthly speed of about 
9 miles per hour) and lower wind speeds in the summer (6 miles per hour) (NCDC n.d.; TCEQ 
n.d.). 

The ambient air quality in an area can be characterized in terms of whether it complies with the 
primary and secondary National Ambient Air Quality Standards.  The Clean Air Act (42 U.S.C. 
7401 et seq.) requires the EPA to set national standards for pollutants considered harmful to 
public health and the environment.  National Ambient Air Quality Standards have been 
established for six criteria pollutants:  carbon monoxide; lead; nitrogen dioxide; ozone; 
particulate matter (including particulate matter with both an aerodynamic size less than or equal 
to 10 microns and less than or equal to 2.5 microns); and sulfur dioxide.  Primary standards 
define levels of air quality the EPA has determined as necessary to provide an adequate margin 
of safety to protect public health, including the health of “sensitive” populations such as children 
and the elderly.  Secondary standards define levels of air quality deemed necessary to protect the 
public welfare, including protection against decreased visibility and damage to animals, crops, 
vegetation, and buildings.   

Table 3-1 lists the primary National Ambient Air Quality Standards for each of the criteria 
pollutants.  Regions that are not in compliance with these standards are designated as 
nonattainment areas.  Harris County is classified as a nonattainment area for 8-hour ozone (EPA 
2010) and is in attainment for the other criteria pollutants.  The county has been classified as a 
nonattainment area for 8-hour ozone since the EPA first classified areas for ozone in 2004.  The 
Texas State Implementation Plan for the Houston-Galveston-Brazoria area, which includes 
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Harris County, addresses the measures required to achieve attainment for this criteria by June 
2019 (TCEQ 2010).  Measures required to address emissions attributable to point source 
emissions include an 80-percent reduction of nitrogen oxides from existing industrial sources and 
utility power plants, an emission mass cap and trade program for nitrogen oxides, and regulations 
for controlling emissions of volatile organic compounds (TCEQ 2008a).    

Table 3-1.  National ambient air quality primary standards and air quality data for Harris 
County, Texas, in 2008. 

Pollutant Averaging period Primary standard Harris County 2008 
Carbon monoxide 8 hours 9 ppm 5.2 ppm 
 1 hour 35 ppm 8.1 ppm 
Lead Quarterly 1.5 μg/m3 0.01 ppm 
Nitrogen dioxide Annual 0.053 ppm 0.015 ppm 
Ozone 8 hours 0.075 ppm 0.083 ppm 
PM10 24 hours 150 μg/m3 127 μg/m3 
PM2.5 Annual 15.0 μg/m3 14.26 μg/m3 
 24 hour 35 μg/m3 32.4 μg/m3 
Sulfur dioxide Annual 0.03 ppm 0.002 ppm 
 24 hours 0.14 ppm 0.015 ppm 
Sources:  40 CFR 50.4 through 50.13, EPA 2009. 
g/m3 = micrograms per cubic meter. 
ppm = parts per million. 

3.1.1.2 Air Quality Conformity 

Section 176(c) (1) of the Clean Air Act requires federal agencies to ensure that their actions 
conform to applicable implementation plans for the achievement and maintenance of the 
National Ambient Air Quality Standards for criteria pollutants (DOE 2000).  To achieve 
conformity, a federal action must not contribute to new violations of standards for ambient air 
quality, increase the frequency or severity of existing violations, or delay timely attainment of 
standards in the area of concern.  The EPA general conformity regulations (40 CFR 93, Subpart 
B) contain guidance for determining whether a proposed federal action would cause emissions to 
be above specified levels in nonattainment or maintenance areas.   

TECO’s proposed project would occur in an area that is in nonattainment for ozone, and 
emissions of nitrogen oxides (a precursor of ozone) from the project could exceed the specific 
level that triggers a conformity determination.  However, in accordance with 40 CFR 93.153(d) 
(1), the conformity determination requirements do not apply to installation of the TECO 
proposed CHP system that is evaluated in this EA.  The regulation states that a conformity 
determination is not required for federal actions if “the portion of an action includes major new 
or modified stationary sources that require a permit under the new source review program 
(Section 173 of the [Clean Air] Act) or the prevention of significant deterioration program (title 
I, part C of the Act).”  All actions associated with the proposed project evaluated in this EA that 
would result in emissions of ozone precursors (that is, nitrogen oxide and volatile organic 
compounds), such as operation of the gas-powered turbine and the HRSG, require a permit under 
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the new source review (NSR) program and the prevention of significant deterioration (PSD) 
program.  Therefore, DOE did not conduct a conformity determination for the installation of the 
TECO proposed CHP system.   

3.1.1.3 Greenhouse Gas Emissions 

The burning of fossil fuels, such as diesel and gasoline, emits carbon dioxide, which is a 
greenhouse gas.  Greenhouse gases can trap heat in the atmosphere and have been associated 
with global climate change.  The Intergovernmental Panel on Climate Change, in its Fourth 
Assessment Report issued in 2007, stated that warming of the earth’s climate system is 
unequivocal, and that most of the observed increase in globally averaged temperatures since the 
mid-20th century is very likely due to the observed increase in concentrations of greenhouse 
gases from human activities (IPCC 2007).  Greenhouse gases are well mixed throughout the 
lower atmosphere, such that any emissions would add to cumulative regional and global 
concentrations of carbon dioxide.  The effects from any individual source of greenhouse gases 
therefore cannot be determined. 

3.1.2 ENVIRONMENTAL CONSEQUENCES 

3.1.2.1 Proposed Project  

Impacts on air quality during installation of the CHP system would be short term and negligible.  
The primary source of air pollutants during installation would be vehicle exhaust from the 
operation of heavy equipment such as trucks, forklifts, and cranes.  These activities would be 
temporary, would occur in a localized area, and would be very small compared with the 
emissions from vehicles and other sources in the Houston area.  

The nearest receptors that could be affected by emissions from the proposed project would be 
TMC workers and visitors directly north of the Central Plant.  Additional receptors would be 
individuals at the motel about 600 feet to the southwest, the apartment complex about 1,300 feet 
to the southwest, and the single-family residences about 1,500 to 1,600 feet to the east and 
southeast.  

Operation of the CHP system and water chillers would result in the following emissions: 

 Nitrogen oxides, carbon monoxide, particulate matter, volatile organic compounds, and 
other pollutants from the use and combustion of natural gas in the turbine and HRSG; 

 Particulate matter from operation of the cooling tower;  

 Ammonia from operation of the catalytic reduction system; and 

 Release of the hydrochlorofluorocarbon R-22 from leaks in the refrigerant system. 

TECO submitted an application to the TCEQ in 2007 for an amendment to the air quality 
operating permit for the Central Plant to cover these new emissions (TECO 2007).  The 
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application was for authorization to install and operate all sources (equipment) of regulated 
pollutants during the expansion and upgrades at the Central Plant.  The equipment listed in the 
application included two combustion turbine generators with duct fired HRSGs; all cooling 
towers, chillers, and chilled water pumps at the facility; thermal energy storage tank; and 
associated ancillary equipment.  As Chapter 2 of this EA describes, TECO’s proposed CHP 
system includes only one CHP and HRSG, four water chillers, and one cooling tower to be 
located on the new chiller building.  Table 3-2 lists the planned emissions from these sources and 
sums the total emissions for the CHP system and associated equipment that are part of the 
proposed project.    

The fossil fuel-fired boilers at the Central Plant have a combined heat input capacity of more 
than 250 million Btu per hour; therefore, the site is classified as a PSD source.  Currently, the 
site has the potential to emit more than 100 tons per year of nitrogen oxides, carbon monoxide, 
and particulate matter, and is therefore classified as a major source for those pollutants, as 
defined in 40 CFR Part 70 and Texas Administrative Code (TAC) Title 30, Chapter 116.  The 
projected increase in emissions of nitrogen oxides, carbon monoxide, and particulate matter 
(Table 3-2) are greater than 40, 100, and 15 tons per year, respectively; therefore, in accordance 
with 40 CFR 581.166, a PSD review was required for these pollutants as part of the air quality 
permitting process.  In addition, because the Central Plant is located in an area of nonattainment 
for ozone and because the increase in emissions of nitrogen oxides would exceed 40 tons per 
year, an NSR was required for that pollutant.  However, the project would not be a major source 
of volatile organic compounds, and the increase in emissions did not require an NSR of these 
compounds.   

Table 3-2.  Emissions of air pollutants from all sources to be installed as part of the upgrade and 
expansion of the TECO Central Plant.   

Emissions Source 
Emissions (tons per year) 

PM10 NOx CO VOC NH3 SO2 H2SO4 
CHP Unit–2010a,b 56.94 40.22 204.02 18.65 34.68 10.19 1.56 
CHP Unit–2014b 56.94 40.22 204.02 18.65 34.68 10.19 1.56 
Chiller Building Cooling 
Towera 

17.53       

West Cooling Tower 8.77       
Ammonia Fugitivesa     5.50   
Natural Gas Fugitivesa    0.64    
Total:        
 Proposed Project 74.47 40.22 204.02 18.97 37.43 10.19 1.56 
 All upgrades 140.18 80.44 408.03 37.94 74.87 20.39 3.12 
Source:  TECO 2007. 
a. Equipment or emission source to be partially funded by DOE under the Proposed Action. 
b. CHP Unit–2010 refers to a 50 megawatt (nominal) gas-fired turbine and duct-fired heat recovery steam 

generator to be installed in 2010.  CHP Unit–2014 has the same equipment that might be installed in 2014. 
CO = carbon monoxide.  
H2SO4 = sulfuric acid.  
NOx = nitrogen oxides. 
NH3 = ammonia. 

PM10 = particulate matter less than 10 microns. 
SO2 = sulfur dioxide. 
VOC = volatile organic compound. 
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The Texas nonattainment NSR requirements (30 TAC 116.150) stipulate that any major new or 
modified facility located in a nonattainment area must use emission controls capable of 
achieving lowest achievable emission rates for pollutants subject to review.  The lowest 
achievable emission rate is defined as the most stringent emission limitation contained in any 
state implementation plan or achieved by practice by the same source type.  The federal PSD 
regulations (40 CFR 52.21) require that best available control technology be used to minimize 
emissions of pollutants subject to PSD review.  In addition, the TCEQ NSR policy requires best 
available control technology for all regulated pollutants.  To meet these requirements, TECO 
identified the following control technologies to achieve lowest achievable emission rates for 
nitrogen oxides and best available control technologies for all regulated pollutants (TECO 2007).  

 Nitrogen oxides – Meet a lowest achievable emission rate of 3 parts per million by using 
low nitrogen oxides turbine combustors and low nitrogen oxides dust burners or water 
injection, combined with selective catalytic reduction control technology.  

 Carbon monoxide – Meet a 25 parts per million emission rate using efficient and 
complete combustion technology on turbines and duct burners. 

 Sulfur dioxide and sulfuric acid – Use low-sulfur, pipeline-quality natural gas. 

 Particulate matter – Use pipeline-quality natural gas and 0.0005 percent mist eliminators 
on cooling towers. 

 Volatile organic compounds – Use efficient and complete combustion technology on 
turbines and duct burners. 

 Ammonia – Use proper selective catalytic reduction design and operation.  

The TCEQ issued TECO a modified air quality operating permit and permits for PSD and 
nonattainment NSR in July 2008 (TCEQ 2008b).  These permits specified maximum allowable 
emissions of regulated air pollutants that are equivalent to the emission rates listed in Table 3-2.  
The requirements in the permits incorporate the best available control technologies listed above 
and also include stipulations for stack monitoring and testing, monitoring systems, reporting, and 
participation in an emission mass cap and trade program to offset nitrogen oxides emissions.   

Based on the TCEQ review of the TECO permit application and issuance of a modified air 
quality permit, PSD permit, and NSR permit, DOE concludes that operation of the TECO 
proposed CHP system would conform to the applicable State Implementation Plan for achieving 
and maintaining air quality standards, and would be in compliance with federal and Texas air 
quality regulations.   

The average hourly concentration of ammonia predicted to be emitted from the selective 
catalytic reduction and CHP systems is approximately 220 micrograms per cubic meter (TECO 
2008).  This is far below the odor threshold concentration of about 5 parts per million, or 3,700 
micrograms per cubic meter for ammonia (DHHS n.d.); therefore, operation of the selective 
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catalytic reduction and CHP systems will not result in a detectable odor of ammonia.  In 
addition, the selective catalytic reduction system would be equipped with an ammonia leak 
detection system so that any malfunction resulting in a leak of ammonia could be quickly 
detected and repaired.  

The hydrochlorofluorocarbon refrigerant that would be used in the new water chillers, R-22, is a 
greenhouse gas that contains ozone-destroying chlorine, which could be released into the 
atmosphere if the refrigerant leaked during installation, operation, or repair of the water chillers.  
Small amounts of R-22 refrigerant could be released into the atmosphere during operation of the water 
chillers.   

TECO would follow the requirements under Section 608 of the Clean Air Act and the associated 
implementing regulations (40 CFR 82, Subpart F) to minimize any release of R-22.  These 
requirements include: 

 Specified service practices to maximize the recovery and recycling of R-22; 
 Use of certified technicians for servicing and disposal of equipment; and 
 Repair of substantial leaks within 30 days.  

Use of the R-22 refrigerant is being phased out in the United States and may no longer be 
produced after 2020.  Until the product is completely phased out and its use at the Central Plant 
is replaced with a different refrigerant, operation of the new water chillers could cause the 
release of greenhouse gases and ozone-depleting substances.   

Use of the energy-efficient CHP system to produce electricity would allow TECO to reduce its 
consumption of electricity from the regional grid, which would result in a reduction in emissions 
of air pollutants from regional power plants.  Use of the CHP system would also result in a more 
efficient production of steam, reducing the amount of natural gas required to produce the steam 
and reducing emissions at the Central Plant from combusting this gas.  

DOE used the EPA CHP Emissions Calculator (EPA 2009a) to estimate the decrease in energy 
consumption and emissions from operation of the TECO proposed CHP system.  EPA’s 
spreadsheet-based calculator uses information on the characteristics and efficiency of a CHP 
system, characteristics of the steam-producing units being replaced, type of fuel used, and 
average emission rates for electricity in the local North American Energy Reliability Corporation 
region (in this case the Texas Regional Entity) to estimate reductions in fuel consumption and 
emissions of nitrogen oxides, sulfur dioxide, and carbon equivalents.  

The CHP Emissions Calculator predicts that use of the CHP system would allow TECO to 
reduce electricity consumption by 2,416,000 million Btu (equivalent to about 700,000 megawatt 
hours) and natural gas consumption by 4,560,000 million Btu (Table 3-3).  The total offset in 
emissions of nitrogen oxides and sulfur dioxide from the reduction in energy consumption would 
be about 360 and 480 tons per year, respective, which is greater than the emissions of these 
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pollutants that would be emitted by the CHP system (Table 3-2).  Reductions in volatile organic 
compounds and particulate matter from the decrease in energy consumption would also occur.  

Table 3-3.  Predicted annual reductions in consumption of fuel and emissions of pollutants 
resulting from operation of the CHP system.  

 

Displaced 
electricity 
production 

Displaced thermal 
production Total reduction 

Fuel consumption (million Btu/year) 2,416,000 4,560,000 6,976,000 

NOx (tons/year) 132  228  360 

SO2 (tons/year) 481  1 483 

CO2 (tons/year) 199,709  266,788  466,497 

Carbon equivalent (metric tons/year) 49,380   65,966  115,346 
Source:  CHP Emissions Calculator (EPA 2009a). 
Btu = British thermal units. 
CO2 = carbon dioxide. 
NOx = nitrogen oxides. 
SO2 = sulfur dioxide  

Operating the energy-efficient CHP system would also result in a decrease in emissions of 
carbon dioxide by about 467,000 tons per year (Tables 3-2 and 3-3), or about 115,000 metric 
tons of carbon equivalents per year.  This would have a beneficial impact on the environment, as 
greenhouse gases can trap heat in the atmosphere and have been associated with global climate 
change.   

In summary, the CHP system and cooling tower would emit air pollutants regulated under the 
Clean Air Act and Texas regulations in an area that is in nonattainment for ozone.  TCEQ issued 
an air quality permit for the CHP system in 2008, and operation of that system would conform to 
the State Implementation Plan and be in compliance with federal and Texas air quality 
regulations.  The refrigerant to be used in the new water chillers, R-22, is a greenhouse gas that 
contains ozone-destroying chlorine.  These compounds could be released into the atmosphere if 
the refrigerant leaked during installation, operation, or repair of the water chillers.  Use of the 
energy-efficient CHP system would allow TECO to reduce its consumption of natural gas and 
electricity from the regional grid, which would reduce emissions of greenhouse gases, ozone 
precursors such as nitrogen oxides, and other pollutants, and have a net beneficial impact on air 
quality in the region.  

3.1.2.2 No-Action Alternative 

Under the No-Action Alternative, DOE would not provide funding to TECO for the proposed 
CHP system, and DOE assumes, for purposes of this EA, that the project would not proceed 
without this assistance.  TECO would continue to obtain all electricity from the regional grid and 
use existing boilers to produce steam.  There would be no increase in emissions of pollutants 
from the TECO plant; however, there would be no beneficial decrease in regional emissions of 
pollutants from the use of the energy-efficient CHP system. 
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3.2 Noise 

This section describes current sound levels in commercial and residential areas surrounding the 
Central Plant, predicted sound levels associated with TECO’s proposed project, and possible 
impacts of the noise on individuals at nearby facilities and residences.   

3.2.1 AFFECTED ENVIRONMENT 

TECO commissioned a noise assessment study (Burns and McDonnell 2009) to determine 
ambient noise levels in the area surrounding the proposed project, estimate operational sound 
levels from the planned expansion and upgrades, and evaluate compliance with the City of 
Houston noise ordinance (Section 2 of Ordinance 01-945; City of Houston n.d.).  Per this 
ordinance, the maximum sound levels (reported in this EA as A-weighted  decibels, or dBA) 
allowed to be emitted by a source (as measured at the boundary of a property where the sound is 
being received) is 68 dBA during the day and 58 dBA at night at residential properties, and 68 
dBA at all times at nonresidential properties.  

As part of the noise assessment study, ambient sound levels were measured in accordance with 
Houston noise ordinances during four, two-hour periods at the following locations:  on the TMC 
campus along Pressler Street just north of the Central Plant, at two of the closest residences east 
and southeast of the facility, and at a motel and apartment complex to the southwest (Burns and 
McDonnell 2009) (white boxes in Figure 3-1).  Sound levels ranged from 60 to 72 dBA at the 
three TMC locations, 53 to 59 dBA at the residences, and 56 to 62 dBA at the motel and 
apartments (Table 3-4).  Activities that contributed to the noise at these locations included traffic, 
construction at the Central Plant and other nearby construction sites, operating equipment, sirens, 
trains, and airplanes.  For comparison, sound levels of 70 to 80 dBA are considered loud, 60 to 
70 dBA moderate, 50 to 60 dBA quiet, and typical sound levels in a very quiet residential 
neighborhood are 30 to 40 dBA (Burns and McDonnell 2009).  Thus, sound levels on the TMC 
campus and neighborhoods surrounding the Central Plant are relatively high.  
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Figure 3-1.  Predicted sound level contours (dBA) resulting from the operation of all new 
equipment at the TECO Central Plant.  Values in boxes are predicted sound levels at seven 
locations near the Central Plant.    

 
Table 3-4.  Measured and predicted sound levels (dBA) outdoors at facilities and neighborhoods 
surrounding the TECO Central Plant. 

Locationa 
Distanceb 

(feet) 
Measured levels Predicted 

levels Day Night 
TMC facilities (MP 1, 2, and 3) 100 – 200 64 – 72 60 – 64 60 – 73 

Residential areas (MP 4 and 5) 400 – 800 56 – 59 53 – 57 58 

Motel and apartment complex (MP 6 and 7) 1,000 – 1,400 56 – 61 58 – 62 54 – 58 
Source:  Burns and McDonnell 2009. 
a. Locations are shown in Figure 3-1. 
b. Distance from boundary of Central Plant to measurement locations. 
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3.2.2 ENVIRONMENTAL CONSEQUENCES 

3.2.3 PROPOSED PROJECT 

Installation and operation of the proposed CHP system could increase the level of noise 
experienced at TMC facilities adjacent to the TECO Central Plant and at residences and 
businesses near the Central Plant.  The nearest noise-sensitive receptors to the facility are the 
M.D. Anderson Cancer Center and University of Texas School of Public Health.  Both of these 
TMC facilities are located directly north of the Central Plant on Pressler Drive.  The closest 
business not associated with the TMC is a motel about 600 feet to the southwest.  The nearest 
residences are an apartment complex about 1,300 feet to the southwest and single-family 
residences about 1,500 to 1,600 feet to the east and southeast.   

Noise during installation of the CHP system and water chillers would be periodic and temporary.  
Construction and installation activities that typically produce the highest sound levels, such as 
site preparation and pile driving; have already been completed at the site.  Future noise from 
installation of the CHP system would result primarily from operation of cranes and other large 
equipment and would occur periodically over 14 months.  

Sound levels that might result from operation of all new equipment to be installed as part of the 
expansion and upgrade of the TECO Central Plant were modeled as part of the noise assessment 
study commissioned by TECO (Burns and McDonnell 2009).  That model considered the 
combined levels from all noise-emitting equipment, including two LM6000 turbines, two 
HRGSs, and the water cooling tower.  The following description of the model is from the noise 
assessment study report (Burns and McDonnell 2009, p. 11).  

“The program used to model the Project was the Computer Aided Design for 
Noise Abatement (CadnaA), Version 3.7, published by DataKustik, Ltd., Munich, 
Germany.  The CadnaA program is a scaled, three-dimensional program that takes 
into account each piece of noise-emitting equipment on the Project site and 
predicts sound levels in circular contours of equal sound pressure.  Appropriate 
sound generation sources are applied for all sound radiating surfaces and points.  
Attenuation was included for sound propagation over vegetation, barriers, and 
shielding. The model calculates sound propagation based on ISO 9613-2:1996, 
General Method of Calculation.  ISO 9613 and CadnaA assess the sound levels 
based on the Octave Band Center Frequency range from 31.5 to 8,000 Hz.  The 
atmospheric conditions were assumed to be calm and the temperature and relative 
humidity were set to 50ºF and 70 percent respectively (based on program 
defaults).  Since temperature and humidity can vary significantly during the 
course of year in the vicinity of this site, the program defaults were used as an 
‘average’ for weather in this area.” 

The equipment that would emit the loudest noises from the Central Plant (and the total sound 
power level predicted for each) are the cooling tower (117 dBA), two CHP system emission 
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stacks (110 dBA), two HRSGs (106 dBA), the cooling tower fan (106 dBA), two turbines (98 
dBA), and numerous blowers and pumps (95 dBA).   

The predicted sound contour levels for future operations at the Central Plant are shown in Figure 
3-1 and listed in Table 3-4.  Sound levels would be 75 to 80 dBA near the HRSG units and 
would range from about 60 to 75 dBA at the boundary of the project site.  The predicted sound 
levels at the nearest residences, motel, and apartment complex range from 54 to 58 dBA.  These 
levels are within 2 to 5 dBA of the ambient sound levels measured at all four locations (Table 
3-4); increases in sound levels of that magnitude are barely perceptible to the human ear.  Thus, 
the expansions and upgrades at the Central Plant would cause a small, possibly imperceptible 
change in sound levels at nearby residential properties.  The predicted sound levels are equal to 
or less than the maximum sound levels (68 dBA during the day and 58 dBA at night at 
residential properties, and 68 dBA at all times at nonresidential properties) specified in the City 
of Houston noise ordinance (City of Houston n.d.), and the project would be compliant with that 
ordinance.   

Predicted sound levels outdoors at TMC facilities immediately north of the Central Plant would 
range from 60 to 73 dBA (Figure 3-1).  These predicted levels are very similar to the ambient 
levels measured there (Table 3-4); thus, the expected change in the sound levels from operation 
of new equipment at the Central Plant would be minimal.  The predicted level of 73 dBA at the 
location immediately north of the Central Plant, near the entrance to the M.D. Anderson Cancer 
Center, is greater than the 68-dBA sound level specified in the Houston noise ordinance for 
nonresidential facilities.  However, because this location is on TMC property, it is not subject to 
the limits specified in the ordinance (that is, it is within the property boundary of the emitting 
source).  Changes in sound levels on each floor of the Cancer Center were modeled to further 
evaluate impacts on occupants of the facility.  Sound levels in rooms facing the Central Plant are 
predicted to be within the range recommended by the American Society of Heating, 
Refrigerating, and Air-Conditions Engineers for private offices and meeting rooms, which 
should also be compatible for occupants of the Cancer Center (Burns and McDonnell 2009, pp. 
17 and 18). 

The increase in sound levels from operation of the proposed CHP system would be less than that 
described above, as the noise assessment considered all new equipment to be installed as part of 
the planned expansion and upgrades at the Central Plant.  

3.2.3.1 No-Action Alternative 

Under the No-Action Alternative, DOE would not provide funding to TECO for the proposed 
CHP system, and DOE assumes for purposes of this EA that the project would not proceed 
without this assistance.  There would be no change in sound levels at the Central Plant or at the 
surrounding residences and facilities.   
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3.3 Water Resources 

This section includes an evaluation of the potential impacts of the proposed project on surface 
waters and effects that may occur from the use of water by the project.  Because the TECO 
Central Plant is located within a 100-year floodplain, this section includes a floodplain analysis 
as required by DOE regulations for “Compliance with Floodplain and Wetland Environmental 
Review Requirements” (10 CFR Part 1022).   

3.3.1 AFFECTED ENVIRONMENT 

The nearest surface water to the Central Plant is Brays Bayou, which is less than 100 feet south 
of the TECO property boundary.  The existing Central Plant is within the 100-year floodplain of 
that stream (Figure 3-2).   

 

Figure 3-2.  Federal Emergency Management Agency floodplain map for the area around the 
TECO Central Plant.   
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Brays Bayou flows east into the Houston Ship Channel and drains an approximately 130-square-
mile watershed (HCFCD 2007).  Brays Bayou has a history of flooding, which has caused 
substantial damage and financial losses to the TMC (SOM 2006).  The Harris County Flood 
Control District and the U.S. Army Corps of Engineers have an ongoing program to reduce 
flooding in this watershed.  Storm water runoff from the Central Plant discharges directly into 
Brays Bayou.  In addition, TECO discharges treated cooling water into Brays Bayou under a 
discharge permit issued by the TCEQ.  All facilities at the Central Plant are located behind a 
floodwall, which was constructed in 2004 and has not been breached during high flows in Brays 
Bayou.  

The City of Houston public water system supplies water for process and potable use at the 
Central Plant.  The water comes from an 8-inch tap off a 12-inch city water main that crosses the 
site.  That system is capable of delivering 3,500 gallons per minute (5 million gallons per day).  
TECO has permits from the Harris-Galveston Subsidence District for two existing and one 
planned water wells, for a combined annual withdrawal of 117.9 million gallons.  The wells are 
used primarily to provide a backup source for city water.  From 8 to 22 percent of the water used 
at the Central Plant during 2004 through 2007 was from the two existing wells.  One of these 
wells is located at the Central Plant and has the capacity to deliver 1,000 gallons per minute; the 
other is at the TECO South Plant.  The planned well would be installed near the new chiller 
building, and it is anticipated to have a rated capacity of 1,500 gallons per minute.   

From 2004 to 2007, about 420 to 480 million gallons of water per year (1.1 to 1.3 million gallons 
of water per day) were withdrawn from the public water system for operations at the Central 
Plant, and 30 to 117 million gallons (0.01 to 0.3 million gallons per day) were obtained from 
wells.  Water use at the facility has decreased since then because the laundry facility was 
decommissioned and removed.  Over 90 percent of the water used at the facility is for cooling 
tower makeup.  Most of the remaining 10 percent is used to operate the boilers (8 percent) and to 
produce chilled water (1.5 percent).   

3.3.2 ENVIRONMENTAL CONSEQUENCES 

3.3.2.1 Proposed Project  

The new CHP system would be constructed on an existing foundation outside and would not 
increase the amount of impervious surfaces or otherwise increase storm water runoff from the 
facility.  The project would not cause a change to the elevation of any facilities within the 100-
year floodplain of Brays Bayou because the CHP system would be installed behind an existing 
floodwall, and the water chillers and tower would be installed in an existing building.  Federal 
Emergency Management Agency flood proofing and elevation certificates have been prepared 
for this project to certify that the project would not alter the floodplain management elevation 
requirements or affect associated insurance ratings (see Appendix C of this EA), and TECO has 
obtained all necessary permits and certifications from that agency for construction of the 
proposed project. Thus, DOE concludes that the proposed project would have no adverse impacts 
on the natural and beneficial floodplain values associated with Brays Bayou, which is primarily 
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for conveyance of floodwaters in this area.  Furthermore, no impacts on lives or property in the 
area are anticipated because the proposed project would not alter the depth of flood waters or 
otherwise modify inputs to, or flow of, water in the floodplain.  

Treated cooling-tower water would discharge into dedicated drainage pipes that flow into Brays 
Bayou, which TCEQ has classified as impaired under Sections 303(d) and 304(a) of the Clean 
Water Act because effluent limitations are not stringent enough to implement water quality 
standards (TCEQ 2008c).  Process water discharges from cooling towers, and all other 
discharges by TECO from the Central Plant, would meet the effluent limitation and monitoring 
requirements of TECO’s existing discharge permit (TCEQ 2007) and would not increase 
pollutant loading or contribute to the impairment of Brays Bayou.  As part of TECO’s existing 
spill prevention plan, pavement surrounding the CHP system is sloped to contain spills, and 
storm water inlets are closed or covered prior to unloading fuels and filling storage tanks.  Thus, 
installation and operation of the CHP system would have no or negligible adverse impacts on 
surface water quality.   

Operation of all proposed new equipment at the Central Plant in 2011, including the water tower, 
four new water chillers, and HRSG, would require a water supply of 1,250 gallons per minute 
(1.8 million gallons per day) (Brents 2008).  The water would be supplied primarily from a 
connection to the city water supply that would be installed for the new chiller building.  Back-up 
water would come from TECO’s permitted groundwater wells.  The municipal water main and 
TECO supply lines at the Central Plant have sufficient capacity to support this new water 
demand.  This additional demand for water is a small proportion of total capacity of 1.37 billion 
gallons of water per day from the City of Houston municipal water supply (City of Houston 
2010).  

3.3.2.2 No-Action Alternative  

Under the No-Action Alternative, DOE would not provide funding to TECO for the proposed 
CHP system, and DOE assumes for purposes of this EA that the project would not proceed 
without this assistance.  Discharges of water into Brays Bayou and use of water for operations at 
the Central Plant would be unchanged.     

3.4 Socioeconomics 

This section reports characteristics of the population in the area and region surrounding the 
TMC, including the percentage of minorities and individuals with an income below the poverty 
level, and describes the beneficial economic impacts of DOE’s Proposed Action and TECO’s 
proposed project.  
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3.4.1 AFFECTED ENVIRONMENT 

The estimated population of Harris County, Texas, in 2008 was 3.9 million.  This was an 
increase of 12 percent from 2000 (USCB 2002, 2009).  The total number of persons in the labor 
force in that county in 2008 was 2.0 million.  

Table 3-5 presents the most recent information on the percentage of people with an income 
below the poverty level and percentage of people classified as minorities in the United States, 
Texas, Harris County, Houston, and Census Tract 3131—the census tract where the Central Plant  

Table 3-5.  Characteristics of the population in the region surrounding the TECO Central Plant, 
and in Texas and the United States.  

Percent of individuals 

United States 
 

Texas  
Harris 
County  

City of 
Houston  

Tract 
3131 

1999 2008    1999 2008   1999 2008 1999 2008    1999 
Below poverty level 12.4 13.2   15.4 16.3 15.0 16.0 16.7 20.5 17.5 

Minorities 24.9 25.6 29.0 28.7 41.3 40.3 50.7 46.2 31.0 
Sources:  USCB 2002, 2009. 

 

is located.  The percentage of individuals with an income below the poverty level in Census 
Tract 3131 (17.5 percent) in 1999 (the last year data at the census-tract level are available) was 
similar to that in all of the City of Houston and slightly higher than in Harris County, Texas, and 
the United States.    

The percentage minority population in Houston in 2008 (46 percent) was higher than that in 
Harris County, Texas, or the United States.  The percentage minority population in Census Tract 
3131 (31 percent) in 1999 was lower than that in Houston and Harris County (Table 3-5).  The 
unemployment rate in the Houston metropolitan area in December 2009 was 8.3 percent, similar 
to the rate of 8.2 percent for Texas (BLS 2010).    

3.4.2 ENVIRONMENTAL CONSEQUENCES 

3.4.2.1 Proposed Project 

Based on U.S. Department of Commerce data on rates of indirect and direct jobs created within 
the engineering, manufacturing, and construction industry, TECO estimated that manufacturing 
and installation of the CHP system would result in the creation or support of 411 direct and 
indirect jobs in the first year of manufacturing and installation and 658 jobs in the second year 
(TECO 2009).  This increase in spending on jobs would have a minor to moderate and temporary 
beneficial impact in the areas where the CHP system components were manufactured and in the 
Houston area during installation.  Permanent employment of two additional workers to operate 
and maintain the CHP system would have a negligible impact on the economy of the Houston 
area.  
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A peak of 300 workers would be employed during installation of the CHP system.  This is a very 
small portion of the labor pool in the Houston metropolitan area.  Thus, DOE does not anticipate 
any in-migration of workers to support this project or any temporary impact on housing prices or 
public services.    

3.4.2.2 No-Action Alternative 

Under the No-Action Alternative, DOE would not provide funding to TECO for the proposed 
CHP system, and DOE assumes for purposes of this EA that the project would not proceed 
without this assistance.  There would be no beneficial increase in employment resulting from the 
manufacturing and installation of the CHP system.  

3.5 Occupational Health and Safety 

This section describes the accident rate for TECO’s facilities and similar operations and 
discusses the potential health and safety risks of installation and operation of the proposed CHP 
system.  

3.5.1  AFFECTED ENVIRONMENT 

TECO maintains a comprehensive health and safety management program for its operations at 
the Central Plant.  The Occupational Safety and Health Administration recordable incident rate 
for TECO operations during 2009 was 0.74 per 200,000 hours worked; there were no days away 
from work or days of work restrictions (TECO 2010b), which is below the industry average of 
1.9 per 200,000 hours worked (BLS 2009).  Engineering controls are in place to prevent injuries 
and to control employee exposure to electrical hazards, steam, and chemicals in the workplace. 

3.5.2  ENVIRONMENTAL CONSEQUENCES 

3.5.2.1 Proposed Project  

3.5.2.1.1 Installation 

DOE estimated health and safety impacts to workers from industrial hazards by using 2007/2008 
incidence rates for both nonfatal occupational injuries and occupational fatalities from the U.S. 
Department of Labor, Bureau of Labor Statistics data.  The Bureau reports information for two 
categories of nonfatal occupational injury information:  (1) total recordable cases and (2) days 
away from work, or days of restricted work activity or job transfer.   

For installation activities, DOE used the Bureau of Labor Statistics incidence rates from the 
category “non-residential building construction.”  The incidence rate in 2008 for total recordable 
cases was 4.4 injuries per 100 full-time employees, and the incidence rate for days away from 
work, or days of restricted work activity or job transfer was 2.2 injuries per 100 full-time 
employees (BLS 2009).  A peak of 300 workers would be required for a few months during 
initial construction, with fewer workers during the remainder of installation.  For this analysis, 
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DOE assumed that an average of 200 workers would be required for 14 months to install the 
CHP system.  Using this information, DOE estimates that about 10 total recordable cases and 
about 5 days away from work would occur during installation.  TECO would implement standard 
best management practices for the construction industry to reduce risks to workers.  This 
includes, but is not limited to, complying with Occupational Safety and Health Administration 
“Safety and Health Regulations for Construction” (29 CFR Part 1926). 

The fatality incidence rate for construction activities in 2007 (2008 data were not available) was 
10.5 fatalities per 100,000 full-time employees (BLS 2007).  To estimate the number of worker 
fatalities from industrial hazards during installation of the CHP system, DOE multiplied the 
above rate by the number of full-time workers during construction (200) and the number of years 
required for installation (1.2), and divided the results by 100,000.  The result is an estimate of 
about 0.03 fatality occurring installation.  Based on these results, DOE concludes that a fatality 
during installation activities would be unlikely. 

3.5.2.1.2 Operations 

With the exceptions of onsite generation of electricity and storage and use of aqueous ammonia, 
risks to workers and the public at the Central Plant during operation of the CHP system would be 
similar to ongoing operations at the site.  For example, risks from operating the HRSG would be 
similar to current risks from production of steam at the Central Plant.  In addition, the refrigerant 
to be used for the new water chillers is currently stored onsite and used for existing chillers.  
TECO has an effective industrial safety and health program, including requirements for hearing 
protection and handling and storage of hazardous materials, as well as plans for training 
employees on the hazards and safe operating procedures for all new equipment and processes. 

The gas-fired turbine to be used to generate electricity would be installed and operated in an 
enclosed container to reduce risks to workers, and TECO workers are currently trained to work 
in areas with high-voltage electricity.  The incident rate in the utility industry for steam and air 
conditioning supply (1.9 recordable cases per 100 full-time equivalent workers per year), which 
is representative of ongoing activities at the Central Plant, is similar to the rate for electric power 
generation (2.6 recordable cases) (BLS 2009).  Thus, onsite generation of electricity would not 
be a new or substantially different type of hazard at the Central Plant and would not cause a 
significant increase in risk to workers.   

The only additional chemical to be stored onsite in large quantities for operation of the CHP 
system would be aqueous ammonia, which would be stored outside in a pressurized 10,000-
gallon tank adjacent to the HRSG and used in the selective catalytic reduction system.  Ammonia 
is flammable as a gas; corrosive to skin, eyes, and lungs; and is toxic by inhalation.  It is also 
highly toxic to most aquatic organisms.  Storage and use of aqueous ammonia outside in an 
unconfined space would reduce the risk of inhalation exposure to workers.  The site of the CHP 
system is curbed and sloped, and the storm water drains have valves to close or isolate them from 
the storm water system to prevent the release of spilled chemicals into adjacent surface waters.  
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The ammonia storage tank would be located near the southern boundary of the Central Plant, 
which is over 500 feet from the nearest TMC facilities and residential properties.  The selective 
catalytic reduction system would be equipped with an ammonia leak detection system.  TECO 
employees would be trained on the proper safety precautions for conveying equipment, material 
handling, and required personal protective equipment.  Storage and use of aqueous ammonia in 
catalytic reduction systems is common in the electricity utility industry and DOE concludes that 
use of aqueous ammonia at the TECO Central Plant would not pose a significant hazard to 
workers or the public. 

3.5.2.2 No-Action Alternative 

Under the No-Action Alternative, DOE would not provide funding to TECO for the proposed 
CHP system, and DOE assumes for purposes of this EA that the project would not proceed 
without this assistance.  Risks to workers and the public from operation of the TECO Central 
Plant would be unchanged.   

3.6 The Relationship between Local Short-Term Uses of the 
Environment and the Maintenance and Enhancement of 

Long-Term Productivity 

Council on Environmental Quality regulations that implement the procedural requirements of 
NEPA requires consideration of the relationship between short-term uses of man's environment 
and the maintenance and enhancement of long-term productivity (40 CFR 1502.16).  Installation 
and operation of the proposed CHP system would require short-term use of land and other 
resources.  Short-term use of the environment, as used here, is that used during the life of the 
CHP system, whereas long-term productivity refers to the period of time after the equipment has 
been decommissioned and removed.  The short-term use of the project site and other resources 
for the TECO proposed CHP system would not impact the long-term productivity of the area.  
When it is time to decommission and remove the CHP system, the land and facilities occupied 
by that system could be used for other industrial purposes, or the land could be reclaimed and 
revegetated to resemble pre-disturbance conditions.   

3.7 Irreversible and Irretrievable Commitments of Resources 

There would be an irretrievable commitment of the land and facilities where the TECO proposed 
CHP system would be located.  This area currently is dedicated to the production of thermal 
power for the TMC, and the proposed project would support this mission.  There would also be a 
commitment of materials used to manufacture and install the CHP system.  

3.8 Unavoidable Adverse Impacts 

Operation of the CHP system would cause unavoidable emissions of air pollutants at the Central 
Plant.  These emissions would be offset by a reduction in emissions at electrical generating 
plants in the region.  This project also would cause an unavoidable increase in noise on the TMC 
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campus and in surrounding areas.  This increase would be small compared with the existing 
sound levels in areas surrounding the Central Plant.
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4. CUMULATIVE IMPACTS 

Council on Environmental Quality regulations stipulate that the cumulative impacts analysis in 
an EA consider the potential environmental impacts resulting from the incremental impacts of 
the action when added to other past, present, and reasonably foreseeable future actions regardless 
of what agency or person undertakes such actions (40 CFR 1508.7).  Because the impacts of the 
proposed project generally would be minor and localized (see Section 3), DOE focused this 
evaluation of cumulative impacts on activities at the TECO Central Plant and other past, present, 
and reasonably foreseeable future actions on and around the TMC campus.   

Conditions resulting from past and ongoing activities are included in the descriptions of the 
affected environment in Chapter 3 of this EA.  The following sections describe reasonably 
foreseeable future actions (Section 4.1) and the incremental cumulative impacts of installation 
and operation of the proposed CHP system (Section 4.2).  

4.1 Reasonably Foreseeable Actions 

To identify reasonably foreseeable actions in and around the TECO Central Plant, DOE 
primarily considered information from TECO on its completed and planned expansion and 
upgrades, the TMC Master Plan (SOM 2006), the City of Houston Master Plan (City of Houston 
2000) and Strategic Plan (Main Street Coalition 2001) for the Main Street Corridor of Houston, 
and plans from the Harris County Flood Control District for improvements along Brays Bayou 
(HCFCD 2010).  Other City of Houston and Harris County planning documents were also 
examined.   

Section 2.2 and Figure 2-3 describes the ongoing and planned expansion and upgrades of the 
TECO Central Plant.  TECO has completed the upgrade of its 138-kilovolt substation, 
construction of a new operations support facility, and installation of an 8.8-million-gallon 
thermal energy storage tank.  Construction of a new east chiller plant and other infrastructure 
required for the CHP system is underway.  Future planned upgrades include upgrading the west 
cooling tower, adding a second CHP system, and installing additional water chillers and cooling 
towers.   

The TMC Master Plan (SOM 2006) describes regional and local initiatives necessary to support 
the continued growth of the TMC.  The Center expanded from 21 million square feet of facilities 
in 1999 to 26 million square feet in 2005 and is expected to continue growing at a similar or 
faster rate over the next 10 years or more.  Most of this growth will occur to the south and 
southwest of the Central Plant.  The expansion and upgrades at the TECO Central Plant and 
other utilities are identified as important initiatives required supporting growth of the TMC.  
Other applicable initiatives listed in the Master Plan include: 

 Improving access, transportation alternatives, and parking;  
 Increasing connectivity among TMC campuses and facilities; 
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 Supporting denser land use patterns surrounding the TMC campus;  
 Improving and increasing open space adjacent to the TMC campus; 
 Implementing storm water management strategies; 
 Promoting sustainability for the region, campus, open spaces, and buildings; and 
 Developing mixed-use centers on and surrounding the TMC campus. 

The Master Plan and Strategic Plan of the City of Houston Main Street Corridor describe the 
framework for integrating land use, transportation, and development planning along Main Street, 
including the TMC campus.  These plans describe the integration of a light rail system and other 
transportation improvements, improving pedestrian access and movement, flood control 
measures, utility upgrades, and other infrastructure improvements.  These plans also address 
landscape and historic preservation considerations for the area (City of Houston 2000; Main 
Street Coalition 2001). 

The Harris County Flood Control District and U.S. Army Corps of Engineers have an ongoing 
program to reduce the risk of flooding along Brays Bayou.  Current and planned projects that 
will occur near the TECO plant include deepening the Brays Bayou channel near the Central 
Plant to increase flow capacity and replacing the bridge along South Braeswood Boulevard that 
crosses this channel (HCFCD 2010).  

In summary, in addition to the expansion and upgrades at the TECO Central Plant, there is a 
substantial amount of construction, ongoing and planned, on the TMC campus and elsewhere in 
the area surrounding the Central Plant.  In addition, there are plans to modify streets and bridges 
and improve flood control systems and other infrastructure in the surrounding area.  

4.2 Summary of Cumulative Impacts 

In this analysis of cumulative impacts, DOE evaluated potential impacts to the resources and 
subject areas analyzed in detail in Section 3 of this EA.  Impacts to other resources would be 
negligible or would not occur (Section 1.4).  Therefore, it is unlikely that installation and 
operation of the CHP, in combination with other past, present, or reasonably foreseeable actions, 
would have more than a negligible incremental impact on those aspects of the environment, and 
they are not further discussed here.  

4.2.1 AIR QUALITY 

Ongoing and planned construction activities would cause emissions of particulate matter and 
other pollutants in the Houston area.  Although emissions from each construction project 
individually would be temporary, the cumulative emissions from all projects would have a 
longer-term adverse impact on air quality in the area.  Installation of the CHP system would have 
a very small incremental adverse impact for the few weeks or months that cranes and other heavy 
equipment would be required.   
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Operation of the two CHP systems and other equipment planned for the Central Plant would 
cause emissions of nitrogen oxides and other pollutants (Table 3-2), which would contribute to 
the cumulative adverse impacts on air quality from construction and other activities in the area 
around the TMC campus.  The TCEQ reviewed plans for operation of these systems and 
determined that the systems would conform to the applicable state implementation plan for 
achieving and maintaining air quality standards and would be in compliance with federal and 
Texas air quality regulations.  In addition, emissions from the CHP system would be offset by a 
reduction in use of natural gas at the TECO plant and reductions in emissions from electricity-
generating plants in the region (Section 3.1.2).  DOE therefore concludes that ongoing and 
planned activities at the TECO Central Plant, including operation of the CHP system would not 
cause significant cumulative adverse impacts on air quality in the Houston and Harris County 
area. 

4.2.2 NOISE 

Sound levels in the area surrounding the Central Plant are relatively high, ranging from 64 to 72 
dBA during the day on the TMC campus and 56 to 61 dBA at a nearby motel and apartment 
complex (Section 3.2.1).  Operation of the Central Plant, construction of new facilities on the 
TMC, road and bridge construction, traffic, and other ongoing and planned activities in the area 
will increase the amount of noise in that area.  Sound levels from operation of the TECO 
proposed CHP system are predicted to be within 2 to 5 dBA of current sound levels in the area, 
and would have a small incremental impact on the cumulative increase in noise in the area.  

4.2.3 WATER RESOURCES 

Construction of new buildings on the TMC within the floodplain of Brays Bayou could increase 
storm water runoff and the elevation of the floodplain, thus increasing the risk of flooding in the 
area.  To offset this risk, the Harris County Flood Control District is increasing the flow capacity 
of Brays Bayou.  Master plans for the TMC and City of Houston emphasize the importance of 
designing new facilities and infrastructure improvements to reduce storm water runoff and 
decrease the impacts of flooding.  The TECO proposed CHP system would be located behind an 
existing floodwall on an existing foundation and within a building now under construction.  
Therefore, this proposed project would not increase the cumulative risks from growth in the area 
on flooding of Brays Bayou. 

Operation of new cooling towers, water chillers, and other equipment by TECO, and the addition 
of large, new medical facilities on the TMC would increase the demand for water from the 
Houston municipal water system.  TECO estimates that operation of the Central Plant in 2011, 
including operation of the new CHP system, four water chillers, and a cooling tower, would 
require 1,250 gallons of water per minute (1.8 million gallons per day).  In 2021, after 
installation of all expansion and upgrades under consideration for the Central Plant, the water 
demand would be 2,975 gallons per minute (4.3 million gallons per day) (Brents 2008).  The 
City of Houston estimates that it has sufficient water supplies to support its wholesale and retail 
customers through approximately year 2035 from a combination of over 1.2 billion gallons per 
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day of reliable surface water rights and over 150 million gallons per day of available 
groundwater supplies (City of Houston 2010).  Based on this information, DOE concludes that 
the City of Houston has sufficient water to support growth in the TMC area, and that the increase 
in demand for operation of the TECO proposed CHP system would be a small incremental 
increase in the total amount of water available in Houston. 

4.2.4 SOCIOECONOMICS 

Ongoing and planned expansion activities by the TMC, at the TECO facilities, and elsewhere in 
the area would expand employment opportunities, increase the tax base for Houston and Harris 
County, and have other beneficial impacts on the economy of the Houston area.  Installation and 
operation of the TECO proposed CHP system would have a minor contribution to these 
cumulative economic benefits.    

4.2.5 HEALTH AND SAFETY 

Construction of new facilities on the TMC campus would cause temporary and possibly long-
term traffic congestion, which could increase the rate and severity of traffic accidents.  The peak 
of 300 construction workers required for installation of the CHP system would be negligible 
relative to the total number of commuters in the central Houston area.  Likewise, installation of 
the system would have a negligible incremental impact on traffic congestion and accident rates.  
Operation of the Central Plant, including the CHP system, would not impact traffic congestion, 
traffic accident rates, or other health and safety risks, as all operations would be confined to the 
Central Plant.  
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5. CONCLUSIONS 

DOE’s Proposed Action would provide TECO with $10 million in financial assistance in a cost-
sharing arrangement to facilitate the purchase and installation of a new CHP system.  
Specifically, TECO would use DOE funding to facilitate the purchase and installation of a 
natural gas-powered turbine, HRSG, a natural gas compressor, four electric chillers to be 
powered by the CHP system, a cooling tower, an exhaust stack, and required balance of plant 
equipment at an existing facility.  This system would have the capacity to produce about 45 
megawatts of onsite electricity generation and 270,000 pounds per hour of steam, which would 
be used to meet the heating, cooling, and other thermal needs of the TMC.  DOE concludes the 
following about the potential environmental impacts of its Proposed Action and TECO’s 
proposed project. 

 Installation and operation of the CHP system and other equipment would have no or 
negligible adverse impacts on land use; geology and soils; visual, biological, and cultural 
resources; transportation and traffic; utilities, energy, and materials; hazardous and 
nonhazardous waste; and environmental justice.  

 Operation of the CHP system would conform to the State Implementation Plan and would 
be in compliance with federal and Texas air quality regulations. 

 The refrigerant to be used in the new water chillers, R-22, is a greenhouse gas that 
contains ozone-destroying chlorine.  These compounds could be released into the 
atmosphere if the refrigerant leaked during installation, operation, or repair of the water 
chillers.   

 This proposed CHP system would result in a net decrease in emissions of air pollutants, 
including a decrease of about 115,000 tons of carbon equivalents per year.  Thus, the 
project would have a net beneficial impact on air quality in the region.  

 Operation of the CHP system would cause a small adverse increase in sound levels 
outdoors at medical facilities adjacent to the Central Plant, but sound levels indoors at 
those facilities would remain within acceptable levels.  The project would cause a small, 
possibly imperceptible change in noise in nearby residential facilities.   

 There would be no adverse impacts on the natural and beneficial floodplain values 
associated with Brays Bayou, and no increase in risk to lives or property in the area from 
installing the CHP system behind an existing floodwall in the 100-year floodplain. 

 Installation and operation of the CHP system would have no or negligible adverse 
impacts on surface water quality and would cause a small increase in the demand for 
water in the City of Houston. 

 There would be no new or significant hazards to workers or the public.   
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 There would be a minor to moderate and temporary beneficial impact to the economy in 
the areas where equipment would be manufactured, as well as in the Houston area during 
installation.  

 Relative to the cumulative changes in the environment that would be caused by ongoing 
and planned activities surrounding the Central Plant, installation and operation of the 
CHP system would cause small, adverse incremental changes in air quality and noise in 
that area, and a small incremental increase in the demand for water in the City of 
Houston. 

Under the No-Action Alternative, DOE would not provide funding to TECO and, for purposes of 
this EA, assumes that the CHP system would not be installed and operated.  No impacts to the 
existing environment would occur, and beneficial impacts of the proposed project would not be 
realized. 

On the basis of the evaluations in this EA, DOE concludes that its Proposed Action, to provide 
financial assistance to the TECO to facilitate installation of a CHP system, would have no 
significant impact on the human environment.   
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