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The health question starts with how a data center is powered

Source : Em P owe r Analyt ics  Group, MZX Te ch facility he alth-im pact  re port  (Fe bruary 20 26 ), Int roduct ion and Analyt ical Approach. 2
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How a data center is powered, and where that power is generated, determines its air-pollution footprint.

Air permitting Doe s  the  facility m e e t  applicable  re gula tory re quire m e nts ?

Health-impact assessment What  popula t ion-he alth burde n is  as s ocia te d with it s  e m is s ions ?

Re late d, but  not  the  s ame  que s t ion.



Small changes in air pollution can matter when many people are 
exposed

Source : Em P owe r Analyt ics  Group, MZX Te ch facility he alth-im pact  re port  (Fe bruary 20 26 ), “What  is  P M2.5 and why doe s  it  m at te r?”; U.S. EP A Inte grate d Scie nce  Asse ssm e nt  
for P art iculate  Mat te r.
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H um an hair
(cros s -se ct ion)

PM2.5 particle
Sm alle r than 2 .5  m icrom e te rs : roughly 3 0  t im e s  

sm alle r than the  width of a  hum an hair

PM 2.5 is extrem ely sm all
P art ic le s  this  sm all can pe ne t ra te  de e p into the  lungs .

PM2.5 affects health
Long-te rm  e xposure  is  as socia te d with cardiovascular and re spira tory 
dis e ase  and pre m ature  m orta lity.

A dded pollution adds risk
He alth risks  have  be e n obse rve d acros s  the  conce nt ra t ion range , 
including be low curre nt  re gula tory s tandards .

Com bus t ion source s  e m it  P M2.5 dire ct ly and gase s  (NOx, VOCs) that  form  P M2.5 and 
ozone  downwind.

A new facility adds an increment to what people already breathe.



Memphis is not dealing with one source in isolation

Source : Colossus  1, indus t rial c lus te r: Unive rs ity of Me m phis  School of P ublic  He alth. MZX Te ch: Em P owe r Analyt ics  Group, MZX Te ch facility he alth-im pact  re port  (Fe bruary 
20 26 ); pe rm it : MDEQ P e rm it  Board, March 10 , 20 26 ; appe al file d April 20 26 . Not  a  com ple te  inve ntory of re gional source s .
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OPERATING SINCE 2024  |  NOT ANALYZED HERE

Colossus 1
Southwe s t  Me mphis , Te nne sse e

Data  ce nte r with on-s ite  gas  turbine s

PERMITTED MARCH 2026, UNDER APPEAL  |  ANALYZED HERE

MZX Tech power facility
Southave n, Mis s is s ippi

4 1 gas  turbine s   |  about  1.2  GW

De dicate d ge ne ra t ion for xAI’s  Colos sus  2  data  ce nte r 
in Me mphis

Residents breathe the combined atmosphere, not one facility at  a  t ime.
Southwe s t  Me m phis  s it s  in and ne ar an indus t ria l c lus te r, in a  re gion with re la t ive ly high e xis t ing P M2.5 .



The proposed power plant is in Mississippi. Much of the exposure is 
exposure is in Tennessee.

Source : Em P owe r Analyt ics  Group, MZX Te ch facility he alth-im pact  re port  (Fe bruary 20 26 ), Figure  2  and Em iss ions  Inputs . Sce nario: m axim um  annual e m iss ions  in the  draft  
P SD pe rm it  (pe rm it  is sue d March 20 26 , unde r appe al).
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P ropos e d fac ilit y

TENNES SEE

MIS S IS SIP P I

1.2 GW
4 1 gas  turbine s  in Southave n, Mis s is s ippi, 
to  powe r xAI’s  Colos sus  2  da ta  ce nte r in 
Me m phis

The  map shows  the  e s t imate d incre ase  in annual-ave rage  
P M2.5 unde r the  draft -pe rmit  e mis s ions  s ce nario . The  
pe rmit  was  is sue d in March 20 26  and is  unde r appe al.
Es t im ate d us ing a tm osphe ric m ode ling; not  m e asure d 
conce nt ra t ions .

Air pollution moves across state and municipal 
boundaries.



Nearly two-thirds of the estimated population exposure falls in 
falls in Shelby County

Source : Em P owe r Analyt ics  Group, MZX Te ch facility he alth-im pact  re port  (Fe bruary 20 26 ), Figure  4 , Table s  2  and 3 . Draft -pe rm it  e m iss ions  sce nario . 6

63.8%
of the  e s t imate d popula t ion e xposure  from the  propose d facility fa lls  
in She lby County, Te nne sse e

LARGEST ESTIMATED INCREASES, µg/m³

White have n (Me m phis ) 0.588

Horn Lake  (Miss is s ippi) 0.572

We stwood (Me m phis ) 0.558

Es t imate d incre ase s  unde r the  draft -pe rmit  s ce nario, not  me asure d conce nt rat ions . He alth impact  
de pe nds  on whe re  pollut ion t rave ls  and how many pe ople  are  e xpose d, not  on tons  e mit te d alone .

The plant would be  in Mississippi. Most of the estimated population exposure would 
occur in Tennessee.



The largest estimated increases reach predominantly Black 
Black communities

Source : Em P owe r Analyt ics  Group, MZX Te ch facility he alth-im pact  re port  (Fe bruary 20 26 ), Table  4  and Figure  2; Di e t  a l., N Engl J Me d 20 17; Jose y e t  a l., N Engl J Me d 20 23  
(both cite d in the  re port ). Full table  on backup s lide .
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89,200 people
live  in ce nsus  t racts  with e s t im ate d P M2.5 incre ase s  above  0 .5  µg/m ³

73%
of residents in those tracts are Black

The se  communit ie s  a lso have  highe r me asure d socia l vulne rability and 
as thma pre vale nce ; nat ional s tudie s  have  found large r P M2.5 -as socia te d 
morta lity e ffe ct s  among Black Ame ricans .

P ropos e d fac ilit y

Close -up of re port  Figure  2: e s t imate d incre ase  by ce nsus  t ract . The  
darke s t  t ract s  are  those  above  0 .5  µg/m³ .



The estimated pollution translates into population-
health impacts

health 

Source : Em P owe r Analyt ics  Group, MZX Te ch facility he alth-im pact  re port  (Fe bruary 20 26 ), He alth-re late d e conom ic im pacts  and Appe ndix A (U.S. EP A COBRA). Annual 
e s t im ate s , draft -pe rm it  e m iss ions  sce nario , 20 23  dollars . De tail on backup s lide .
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1.9–2.8
estimated premature deaths per year

$30–44 million
per year in estimated health-related economic damages

Also e s t im ate d: addit ional as thm a, as thm a sym ptom s , m is se d school, and 
m is se d work.

Annual popula t ion-le ve l e s t im ate s  unde r the  draft -
pe rm it  e m is s ions  sce nario.

The  m orta lity range  re fle cts  two a lte rnat ive  e s tablishe d 
conce nt ra t ion-re sponse  e s t im ate s , not  value s  to add 
toge the r.

Econom ic dam age s  are  the  e conom ic value  of the  
e s t im ate d he alth im pacts , not  a  s e parate  he alth e ffe ct  
or a  bill pa id by re s ide nts .

These are estimates of the addit ional burden from one 
proposed facility, the 4 1 MZX Tech turbines. They do 
not include Colossus 1, other existing sources, or 
Memphis’s total pollution burden.



This increment is added to air with relatively high existing PM
existing PM2.5

2.5

Source : Em P owe r Analyt ics  Group, MZX Te ch facility he alth-im pact  re port  (Fe bruary 20 26 ) (background P M2.5 : EP A Air Quality Stat is t ics , 20 23  we ighte d annual m e ans ; 
as thm a: AAFA As thm a Capitals , as  cite d); indus t rial c lus te r: Unive rs ity of Me m phis  School of P ublic  He alth. Colum n is  a  sche mat ic , not  to  scale .
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Exis t ing background P M2.5

Othe r e xis t ing source s : indus t ry, 
t raffic , grid  powe r

Colos sus  1 on-s ite  turbine s

Future  data-ce nte r ge ne ra t ion

P roposed MZX Tech plant

What a resident breathes

This  analys is  e s t im ate s  the  gre e n s lice  only.

Background already there, 2023

11.8
Me m phis  m e t ro

9.6
She lby County

10.6
De Soto County

µg/m ³  annual-ave rage  P M2.5 , agains t  a  fe de ral annual 
s tandard of 9 .0  µg/m ³ .

Southwe s t  Me mphis  s it s  in and ne ar Me mphis ’s  indus t ria l 
clus te r, and the  me t ro are a  ranks  among the  highe s t  in the  
nat ion for as thma e me rge ncy vis it s  and de aths .

Single -ye ar EP A value s , not  an a t ta inm e nt  de te rm inat ion.



Monitoring and health-impact modeling answer different 
different questions

Source : Unive rs ity of Me m phis  School of P ublic  He alth, pre se ntat ion to  Me m phis  City Council (Colossus  1 sate llite  s tudy); Em P owe r Analyt ics  Group, MZX Te ch facility he alth-
im pact  re port  (Fe bruary 20 26 ). The  Unive rs ity of Me m phis  te am  calls  for local fie ld  air m onitoring and he alth as se ssm e nt  for data  ce nte rs  planne d in the  re gion.
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UNIVERSITY OF MEMPHIS  |  COLOSSUS 1, OPERATING

What changed after Colossus 1 began 
operating?

Sate llite -base d be fore -and-afte r comparison

No s ignificant  incre ase  de te cte d in P M2.5 , NO2, or 
formalde hyde

No fie ld  m onitors  in Southwe s t  Me m phis . Monitoring is  va luable , but  lim ite d 
by whe re  m onitors  are , the  t im e  ne e de d to  obse rve  a  change , and 
a t t ribut ing a  change  to  one  source .

EMPOWER  |  MZX TECH FACILITY, PROPOSED

What would the proposed facility add?

Facility-spe cific  e mis s ions , a tmosphe ric  and he alth-
impact  mode ling
Es t imate s  the  adde d e xposure  and popula t ion-he alth 
burde n

Es tablishe d, pe e r-re vie we d m e thods  e s t im ate  a  source ’s  cont ribut ion 
be fore  it  is  built . P rospe ct ive , not  a  m e asure m e nt  of today’s  a ir quality.

Different facilities. Different questions. Complementary evidence.



What would give Memphis a clearer picture?
Burning fos s il fue ls  to  powe r data  ce nte rs  adds  a ir pollut ion and he alth risk. For the  Southave n plant , the  large s t  e s t im ate d incre ase s  
fa ll on South Me m phis  com m unit ie s  with highe r vulne rability and re la t ive ly high e xis t ing P M2.5 conce nt ra t ions .

1 MEASURE

Local air monitoring
Es tablishe s  what  ne arby communit ie s  are  actually bre athing.

2 QUANTIFY

Facility-specific health impacts
Conne cts  e mis s ions  to  t ransport , e xposure , and e s t imate d he alth outcome s .

3 LOOK CUMULATIVELY

Major sources together
One  analys is  e s t imate s  one  source . Re s ide nts  e xpe rie nce  a ll source s  toge the r.

Be t te r disclosure  of e quipm e nt , e m is s ions , cont rols , and ope rat ing  hours  im prove s  a ll thre e .

Questions?
Re s ide nts  bre athe  the  com bine d 
atm osphe re . The  analys is  should 
incre as ingly re fle ct  it .

Michael Cork, PhD, MPH
Em P owe r Analyt ics  Group
m ichae l@e m powe ranalyt icsgroup.com

Source : Em P owe r Analyt ics  Group, Air Quality, He alth, and Econom ic Im pacts  of the  P ropose d MZX Te ch Facility (Fe bruary 20 26 ), pre pare d for the  Southe rn Environm e ntal Law Ce nte r; 
Unive rs ity of Me m phis  School of P ublic  He alth, Im pacts  of the  xAI Colossus  1 Data Ce nte r on the  Air Quality and Te m pe rature  in Southwe s t  Me m phis . He alth e s t im ate s : U.S. EP A COBRA, 
annual im pacts  unde r the  draft -pe rm it  e m iss ions  sce nario , 20 23  dollars .



Backup: who lives in the most exposed census tracts

Source : Em P owe r Analyt ics  Group, MZX Te ch facility he alth-im pact  re port  (Fe bruary 20 26 ), Table  4 . P opulat ion-we ighte d ave rage s  of t racts  above  e ach e s t im ate d-incre ase  
thre shold; ACS 20 22 5 -ye ar, CDC P LACES, CDC/ATSDR SVI.
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Tracts > 0.1 µg/m³ Tracts > 0.5 µg/m³ Mississippi United States

P e ople  living in the se  t racts 6 8 3 ,10 0 89,200 2,9 5 8 ,8 0 0 3 3 1,0 9 7,6 0 0

Black re s ide nts 5 9 % 73% 3 7.2% 12.5 %

P ove rty ra te 22.1% 22.6% 19 .5 % 12.5 %

Me dian house hold incom e $5 9 ,3 0 0 $49,000 $5 6 ,5 0 0 $75 ,10 0

Socia l Vulne rability Inde x (0 –10 0 ) 6 2.6 75.8 5 8 .9 —

Adult  as thm a pre vale nce 12.6 % 12.6% 10 .5 % 10 .5 %

The  Socia l Vulne rability Inde x is  a  CDC/ATSDR pe rce nt ile  ranking; no s ingle  na t ional m e an is  re porte d. Race  is  a  de scriptor of the  e xpose d popula t ion, not  a  
susce pt ibility factor in the  analys is .



Backup: estimated annual health impacts by outcome

Source : Em P owe r Analyt ics  Group, MZX Te ch facility he alth-im pact  re port  (Fe bruary 20 26 ), Appe ndix A (U.S. EP A COBRA) and Table  5 . Draft -pe rm it  e m iss ions  sce nario; 20 23  
dollars ; m ortality low and high are  alte rnat ive  e s t im ate s .
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Outcome Cases per year Valuation

P re m ature  de aths  (P M2.5 and ozone ) 1.9–2.8 $27–4 1 m illion

Ne w as thm a case s 9.6 $73 0 ,0 0 0

Days  with as thm a sym ptom s 1,500 $4 5 0 ,0 0 0

School-los s  days  (ozone ) 720 $1.2 m illion

Minor re s t ricte d-act ivity days 560 $71,0 0 0

Work-los s  days 95 $3 0 ,0 0 0

Nonfata l he art  a t tacks 0.7 $6 2,0 0 0

Totals : P M2.5 $11–25  m illion, ozone  about  $19  m illion, com bine d $3 0 –4 4  m illion pe r ye ar. Ove r 3 0  ye ars  of ope rat ion: 
$9 0 0  m illion to $1.3 2 billion undiscounte d, or $5 8 8 –8 6 2 m illion a t  a  3 % discount  ra te  (Table  5 ). Othe r e ndpoints  in 
Appe ndix A contribute  sm alle r am ounts .



Backup: different kinds of information answer different questions
questions

Source : Em P owe r Analyt ics  Group; Unive rs ity of Me m phis  School of P ublic  He alth, pre se ntat ion to  Me m phis  City Council (Colossus  1 sate llite  s tudy). Conce ptual sum m ary for 
discuss ion; no ne w quant ita t ive  re sult s .
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Information What it tells us What it does not establish by itself

Countywide emissions t rend Whe the r re porte d e mis s ions  from major 
source s  are  ris ing or fa lling ove ra ll The  adde d he alth burde n from one  ne w source

Facility emissions ranking Re la t ive  re porte d or pe rmit te d tons  e mit te d
Re la t ive  popula t ion-he alth impact , which a lso 
de pe nds  on che mis t ry, t ransport , and who is  
e xpose d

Ambient monitoring or satellite 
analysis

Obse rve d or de te cte d conce nt ra t ions  and how 
the y change d

The  future  cont ribut ion of a  propose d facility that  
doe s  not  ye t  ope ra te

Facility-specific health-impact 
assessment

Es t imate d adde d e xposure  and he alth burde n 
from spe cifie d e mis s ions

Today’s  me asure d a ir quality, or the  tota l burde n 
from e ve ry source  combine d

Each kind of information is useful. They are strongest when read together, and none of t hem substitutes for the others.
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