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T
he weather forecasts in late August 
2017 were dire. Meteorologists 
warned that coastal areas in Texas 
could experience unprecedented 

flooding from a powerful storm that was 
headed their way. They were right.  
 For nearly a week, Hurricane Harvey 
formed and strengthened, hitting Hous-
ton with a record-setting 51 inches of rain 
falling over a five-day period, Aug. 25-30. 
Yet even before Harvey had a name, it 
was on Thermal Energy Corp.’s (TECO’s) 
radar screen as a storm to watch.
 Houston-based TECO – the chilled-
water and steam supplier to institutions 
on the campus of the Texas Medical Cen-
ter (TMC) – understood the challenge at 
hand. Service to the world’s largest medi-
cal complex had to continue no matter 
the weather: The 20.7 million sq ft of 
space in customer buildings – including  
two Level I trauma centers, 9,200 hospital  
beds and multiple laboratories – needed 
uninterrupted thermal energy supply. 
Patients’ lives and billions of dollars’ 
worth of life science research were at 
stake. Failure was not an option.  
 The result? Chilled water and steam 
flowed without a hitch, made possible by 
earlier investments in equipment redun-
dancy and reliability, a fine-tuned emer-
gency preparedness plan, a dedicated 

storm ”ride-out team” of employees, and 
effective communication and coordina-
tion with customers. 

LEARNING FROM EXPERIENCE
 TECO is no stranger to hurricanes 
and tropical storms. It endured Hurricane 
Alicia in 1983; Tropical Storm Allison in 
2001; Hurricane Rita in 2005; and then 
Hurricane Harvey, a Category 4 storm, 
in 2017. The company saw the resulting 
devastation.
 While TECO’s reliability has always 
been the cornerstone of its operations, 
such experiences continue to inform and 
influence the company’s emergency plan-
ning efforts. It conducts debriefing sessions 
after each major storm event to help fortify 
the company’s plans and procedures. 
 2001’s Tropical Storm Allison was 
one of the worst disasters to ever hit 
Houston, dropping 36 inches of rain that 
flooded and knocked out power to the 
area. The destruction at the Texas Medi-
cal Center was unimaginable, with more 
than $2 billion lost in research projects 
alone. TECO escaped serious flooding 
with 6 inches of water flowing from the 
adjacent Brays Bayou to the west side 
of the Central Plant; just an inch or two 
seeped inside the building, but that was 
too close for comfort.

Courtesy TECO. 

 In Allison’s aftermath, TECO adopted 
a Central Plant Flood Protection Project 
to prevent future flooding. Installed in 
2003, the project included a floodwall 
and floodgates designed to withstand a 
500-year flood plus 2 ft. (The wall was 
extended in 2011 to cover new property 
as TECO expanded its plant.)  
 “In 2003 we drilled 254 shafts, 30 
feet deep, for reinforced concrete piers to 
support the floodwall around the plant,” 
says retired Vice President of Engineer-
ing Bruce Turner, PE, CPE. “The foot-thick 
wall was a major project that required 
great precision. It was a $5.5 million ini-
tial investment in our system’s future that 
was well worth it. Without the floodwall 
and floodgates, portions of our Central 
Plant would have been under water dur-
ing Hurricane Harvey. Harvey was our 
floodwall’s first major test, and it worked 
exactly as designed.”
 Allison also helped drive plans for a 
48 MW combined heat and power unit, 
which was part of TECO’s $377 Master 
Plan Implementation Project constructed 
from 2007 to 2011 under the guidance 
of Burns & McDonnell. With the comple-
tion of CHP in 2010, TECO became a for-
midable microgrid. It can produce enough 
electricity to power TECO’s entire Central 
Plant, keeping chillers and boilers running 

The floodwall around TECO’s Central Plant (far left) held back Hurricane Harvey’s floodwater that peaked just under Brays Bayou’s bridges.  
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even if the electricity grid goes down. (It 
was renamed the Paul G. Bell Jr. Energy 
Plant in 2014.) 
 The project included an 8.8 million- 
gal chilled-water storage tank that further 
enhances reliability. It can be brought 
into service quickly and only uses about 
10 percent of the equivalent power it 
would take to operate a chiller.
 Such undertakings don’t happen over-
night, and they require significant capital 
and related approvals. TECO is governed by 
a board of directors comprising nine mem-
bers representing its major customers. The 
CHP and storage tank projects (and the full 
master plan) were fully supported by the 
board, whose members understood the 
importance of protecting TECO and their 
own institutions in the face of disaster. 
 The University of Texas MD Ander-
son Cancer Center – TECO’s largest cus-
tomer – has a member on TECO’s board. 
MD Anderson experienced 5 ft of flood-
water in its own buildings during Tropical 
Storm Allison and has since made numer-
ous improvements to prevent future storm 
damage. It is grateful TECO stays ahead of 
the curve when it comes to preparing for 
emergencies. 
 “We knew we could depend on TECO 
during Hurricane Harvey,” says Spencer 
Moore, MD Anderson’s vice president and 
chief facilities officer of Facilities Man-
agement. “We were never without chilled 
water for air conditioning. It’s a critical part 
of our infrastructure and maintaining qual-
ity patient care.” MD Anderson is ranked 
No. 1 for cancer care by U.S. News & World 
Report's 2018 “Best Hospitals” survey.

PLANNING FOR THE WORST
 When it comes to reliability and 
resilience, preparation is critical: Once an 
emergency hits, it’s too late to prepare. 
From equipment design to precise installa-
tion to proper maintenance, TECO designs 
optimal system redundancy into all facets 
of its operations. The chilled-water distri-
bution systems from TECO’s Central Plant 
and South Main Plant have been intercon-
nected since 2003, allowing chilled water 
to flow to customers from either plant if 
one happens to be compromised. This is in 
addition to the looped distribution system 
design that allows customers to be served 
from more than one direction. 

WHEN IT COMES TO RELIABILITY AND 

RESILIENCE, PREPARATION IS CRITICAL: 

ONCE AN EMERGENCY HITS, IT’S TOO LATE 

TO PREPARE. 

 TECO regularly and thoroughly tests 
and commissions each piece of plant 
equipment to ensure it works exactly 
as specified under trying conditions. It 
also examines all manhole seals within 
its plants, verifying they can still remain 
watertight under 15 ft of water. 
 The company’s preventive mainte-
nance program lists every piece of equip-
ment at both plants and details mainte-
nance protocols, keeping hundreds of 
parts in inventory for quick repair. Since 
even a loose wire, a missing bolt or an 
improperly installed gasket could lead to 
an operational glitch, attention to detail 

is key. No piece of equipment, no matter 
how small, can be overlooked. 
 All plant operators also participate in 
TECO’s Operator Training and Certification 
Program, which includes a special unit on 
flood protection procedures.
 TECO’s comprehensive emergency 
preparedness plan addresses both natu-
ral and manmade disasters. The company 
conducts regular monthly, quarterly and 
annual training and emergency drills with 
employees and contracts with a nation-
ally recognized weather service to pro-
vide detailed forecasts for the area. It also 
participates in special preparedness drills 
in coordination with the Texas Medical 
Center, the state of Texas, Harris County 
and the city of Houston.
 The emergency preparedness plan 
details the size, composition and care 
of TECO’s ride-out team – the group of 
employees selected to stay on-site at 
the plant during emergencies to ensure 
continuity of service. TECO is committed 
to sheltering 35 employees in place for 
seven days, which means the company 
must prepare for their care. 
 The plan includes recipes and shop-
ping lists for healthy meals and proce-
dures to ensure that the proper plant and 
personal protection equipment, nonper-
ishable food, and bedding and hygiene 
items are on-site as needed. A just-in-
time shopping plan is ready for ordering 
perishable food. 

RIDING OUT THE STORM
 Although planning for emergencies 
is key, flawless implementation is criti-
cal. With Hurricane Harvey approach-
ing, TECO made the call Aug. 23 to put 
its preparedness plan into action, asking 
all ride-out team members to report to 
work for an extended stay starting Aug. 
25. This dedicated group of employees 
would spend the next 132 hours – 5-1/2 
days – working nonstop to keep vital ser-
vices running.
 When Harvey hit Aug. 27, TECO was 
ready. The on-site operators maintained 
standard 12-hour shifts, and maintenance 
and distribution crews worked around the 
clock as needed. Support staff made sure 
fresh food was delivered before the storm 
and stayed on-site to cook three nutri-
tious meals a day.

TECO first installed a floodwall around its plant site in 2003, extending it in 2011. It proved to be 
essential during Harvey, as some plant flooding would have occurred had it not been in place. 

Courtesy TECO. Photo Paul Howell.
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 Distribution Supervisor Scotty Walker 
was responsible for keeping the piping sys-
tem in working order. He and his crew were 
out in the elements as the largest total rain-
fall in U.S. history fell. Rain covered much 
of the system’s underground piping in 100 
vaults, trap boxes and manholes, posing a 
challenge for TECO’s steam lines.
 When a steam line is totally sub-
merged, the steam inside condenses, 
requiring the plant’s boilers to work harder 
to maintain steam load. Plus, the hot pipe 
can heat the rainwater, causing it to steam 
and boil, in turn damaging insulation and 
electrical systems in underground vaults. 
With steam service vital to 16.1 million 
sq ft of customer space for space heat-
ing, dehumidification, humidification, 
sterilization, kitchen, sanitary and process 
research use, lowering rainwater levels 
around the pipes was crucial. 
 “Being ready for anything is impor-
tant, especially when facing such a cata-
strophic event as Harvey,” states Walker. 
“We rented a dump truck in advance to  
ensure we could navigate flooded areas 
to get to our piping access points and 
pump out water. And we knew exactly 
where to head first. We were well-equipped  
and wore rain gear, but under those 
tough conditions, we still got soaking  
wet. It was hard to stop and go to the  
plant for dinner, but we knew we needed  
to sustain our energy so we could keep 
going.” 

KEEPING CUSTOMERS IN THE LOOP
 The Texas Medical Center and nearly 
every member institution had their own 
ride-out teams during Hurricane Harvey. 
TECO regularly emailed updates to cus-
tomer teams to assure them that chilled-
water and steam services were stable and 
operating normally. 
 All institutions remained operational 
during the storm. No institutions flooded. 
But that wasn’t just by chance.
 “The reality is that Texas Medical 
Center itself must be considered critical 
infrastructure,” says TMC President and 
CEO William F. McKeon. “Our facilities are 

caring for a sensitive patient population 
and conducting an enormous wealth of 
life science research. Plus, there’s even 
more demand for our services during 
emergency situations. That’s why we have 
extensive flood mitigation plans in place. 
Together with our member institutions, 
we’ve invested more than $50 million in 
flood prevention infrastructure.” 
 Ahead of Harvey, TMC activated those 
plans and maintained close contact with 
member institutions and large external 
stakeholders. McKeon and TMC’s Chief 
Operating Officer Shawn Cloonan met with 
TECO management during the height of 

 Every ride-out team member had 
his or her role. Phyllis Sousley, TECO’s 
senior procurement and special pro-
grams coordinator, donned an apron and 
became TECO’s head chef during Hur-
ricane Harvey. She had helped prepare 
the food plan and was equipped to put it 
into action. 
 “My family owned and operated res-
taurants, so heading up TECO’s kitchen 
comes pretty naturally,” says Sousley. 
Four employees helped Sousley make 
nearly 120 meals a day for 5-1/2 days. 
“Everyone needs proper sustenance,” 
she observes. “They all play an impor-

tant role in keeping the system run-
ning. They deserve a great meal and 
a mental and physical break. We 
thought our pantry was stocked to 
hold us seven days, but they ate a lot, 
and we had to make a grocery run to 
see us through!”
 Sousley and a colleague slept in a 
room next to the kitchen, rising each 
day at 4 a.m. to get breakfast under-
way. Those on kitchen duty found 
themselves on their feet 15 to 17 
hours each day, as one meal prep, ser-
vice and dining room cleanup rolled 
into the next.

SUSTENANCE FOR THE RIDE-OUT TEAM

TECO’s Phyllis Sousley, Tim Reardon IV 
and Zhanna Kogan were on its five-person 
kitchen crew during Hurricane Harvey.

Courtesy TECO. Photo Bruce Bennett.

TECO’s Central Plant, back center, is located along Brays Bayou, which flooded during Hurricane 
Harvey. The bayou is part of the Harris County Flood Control District. At one point during the 
storm, 6.8 inches of rain fell in just one hour.

Courtesy TECO. Photo Kari Spencer.
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the storm to be sure all was proceeding 
according to plan.

MOVING FORWARD
Although most of TECO’s staffing 

and operation returned to normal once 
Harvey subsided, the distribution crew 
was still operating in high gear. Scotty 
Walker normally heads a distribution 
crew of four, but that number expanded 
exponentially during and after the storm, 
with nearly 30 people handling post-
storm repairs. 

Well into October 2017 – two months 
after the storm had passed – crews contin-

TECO’s customers had their own Harvey ride-out teams. These team members at Texas Children’s 
Hospital met regularly to exchange information and stay the course.

Courtesy Texas Children’s Hospital.

     System snapshot: Thermal Energy Corp. 

Startup year

Number of buildings served

Total square footage served

Plant capacity 

Number of boilers/chillers

Fuel types

Distribution network length

Piping type

Piping diameter range

System pressure

System temperatures

System water volume

Source: Thermal Energy Corp.

Steam/combined heat and 
power system

1969 – Steam service began
2010 – CHP unit added at 
Central Plant 

36

16.1 million sq ft 

Central Plant (Paul G. Bell, Jr. 
Energy Plant) and South Main 
Plant:
980,000 lb/hr steam (with 
heat recovery steam generator 
and duct firing), 48 MW 
electricity, 16 MW standby 
generation

9 boilers

Natural gas, diesel

7.7 trench miles
(portions have three pipes)

Welded steel, Schedule 40 
with insulation

2 to 16 inches

400 psi plant,
250 psi distribution

450 F supply/150 F return

NA

Chilled-water system

1969

48

20.7 million sq ft

Central Plant (Paul G. Bell, Jr. 
Energy Plant) and South Main 
Plant:
120,170 tons, including  
8.8 million-gal thermal storage

27 chillers

Electricity, natural gas

7.7 trench miles

Welded steel coated with  
coal/tar epoxy

6 to 60 inches

55-75 psi supply,
30-45 psi return

40-43 F supply/52-55 F return

12.4 million gal

Most people recall 1969 as the 
year the United States put a man on 
the moon. TECO likes to remember it 
as the year district cooling and heat-
ing were born on the Texas Medical 
Center campus. 

Houston Natural Gas was the 
district energy system’s original 
owner, beginning construction of 
the $4.5 million system in 1968 and 
starting it up in summer 1969. The 
system expanded almost immedi-
ately, in both 1970 and 1972. 

In 1978, after years of discussion 
and study and forming a cooperative, 
the Texas Medical Center and numer-
ous member institutions acquired the 
system from Houston Natural Gas. 
TECO, then known as Thermal Energy 
Cooperative, took over ownership 
and system operation. 

In 2019, the system celebrates 
its 50th anniversary, one year after 
TECO marked 40 years of system 
ownership in 2018.

CELEBRATING 50 YEARS: THE 
ENERGY BEHIND WHAT'S NEXT
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ued working seven days a week to restore 
vaults, trap boxes and manholes and to 
repair electrical systems. All work was 
safely performed and steam and chilled 
water continued to flow.
 As it did with other hurricanes and 
storms, TECO held a post-storm debrief-
ing that resulted in only a few sugges-
tions for improvement: order more food 
provisions to accommodate a longer stay, 
order cots rather than air mattresses for 
greater comfort and convenience, and 
make high-water vehicles a permanent 
part of the plan. 
 But the true measure of TECO’s 
resilience comes from its customers. 
“Thermal Energy Corporation is a trea-
sure, cooling and heating our campus 
buildings to help us sustain life,” says 
McKeon. “It is a cornerstone of how the 
Texas Medical Center operates. It is truly 
that important. The company goes out of 
its way to provide uninterrupted service. 
It stood strong throughout Harvey, and 
that’s a real marvel of engineering, plan-
ning and investment.”  

Steven K. Swinson, PE, is 
president and chief execu-
tive officer of Thermal 
Energy Corp. in Houston. 
He has overall responsibil-
ity for the company’s man-

agement and strategic direction and led 
the company through its largest-ever 
expansion from 2007 to 2011. Prior to 
joining TECO in 2005, Swinson held posi-
tions at Midwest Mechanical Contractor’s 
Central Division, Trigen Energy Corp. and 
Auburn University. He is a longtime IDEA 
member, serving more than a decade on 
its board of directors including terms as 
president and chairman. He received 
IDEA’s Norman R. Taylor Award in 2015. 
He holds a Master of Business Administra-
tion from Northwestern University’s Kel-
logg Graduate School of Management 
and a Bachelor of Science in mechanical 
engineering from Auburn University. Swin-
son is also a member of ASHRAE, the As-
sociation of Energy Engineers and the 
APPA Institute for Facilities Management, 

where he served as a faculty member.  
He may be reached at sswinson@ 
tecothermalenergy.com.

Jose Garcia, PE, CEM, 
joined TECO in 2007 and 
has been the company’s 
operations manager since 
2015. He is responsible 
for the safe and reliable 

production of chilled-water and steam 
service for TECO’s customers. Garcia was 
previously a senior operations engineer 
and a senior project engineer for the 
company. Before starting at TECO, Garcia 
was a performance contract engineer and 
audit manager for Honeywell Building 
Solutions SES. He is a licensed profes-
sional engineer in Texas and a certified 
energy manager. Garcia graduated from 
The University of Texas at Austin with a 
Bachelor of Science degree in mechanical 
engineering. He is a member of IDEA and 
ASHRAE. He may be reached at jgarcia@
tecothermalenergy.com.
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