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This  re p o rt  wa s  p re p a re d  a s  a n a cco unt  o f wo rk s p o ns o re d  b y a n a g e ncy o f t he  Unit e d  St a t e s  Go ve rnm e nt . 
Ne it he r t he  Unit e d  St a t e s  Go ve rnm e nt  no r a ny a g e ncy t he re o f, no r a ny o f t he ir e m p lo ye e s , m a ke s  a ny wa rra nt y, 
e xp re s s  o r im p lie d , o r a s s um e s  a ny le g a l lia b ilit y o r re s p o ns ib ilit y fo r t he  a ccura cy, co m p le t e ne s s , o r us e fulne s s  o f 
a ny info rm a t io n, a p p a ra t us , p ro d uc t , o r p ro ce s s  d is c lo s e d , o r re p re s e nt s  t ha t  it s  us e  wo uld  no t  infring e  p riva t e ly 
o wne d  rig ht s . Re fe re nce  he re in t o  a ny s p e c ific  co m m e rc ia l p ro d uc t , p ro ce s s , o r s e rvice  b y t ra d e  na m e , 
t ra d e m a rk, m a nufa c t ure r, o r o t he rwis e  d o e s  no t  ne ce s s a rily co ns t it ut e  o r im p ly it s  e nd o rs e m e nt , 
re co m m e nd a t io n, o r fa vo ring  b y t he  Unit e d  St a t e s  Go ve rnm e nt  o r a ny a g e ncy t he re o f. The  vie ws  a nd  o p inio ns  o f 
a ut ho rs  e xp re s s e d  he re in d o  no t  ne ce s s a rily s t a t e  o r re fle c t  t ho s e  o f t he  Unit e d  St a t e s  Go ve rnm e nt  o r a ny 
a g e ncy t he re o f.
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2. Project Status

3. Project Scope

4. Technical Studies

5. Lessons Learned

3 5 Aug us t  20 24 Ca rb o n Ma na g e m e nt  Re vie w Me e t ing  |  Pit t s b urg h |  Mit che ll Ca rb o n Ca p t ure  FEED St ud y



Project Overview – Goals
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Award name : Mitchell Cement Plant Carbon Capture FEED (DE -FE0032222)

Project period : Aug 18, 2023 to Feb 19, 2025

Funding : $5,755,831 total, DOE $3.699,323, Cost share $2,056,508 (36%)

Federal Project Manager : Dylan Leary

Participants : Heidelberg Materials, Sargent & Lundy, Mitsubishi Heavy Industries America

Project Objective :

o De s ig n t o  ca p t ure  2M m t  CO 2/ ye a r a t  95% ca p t ure  e ffic ie ncy fro m  t he  flue  g a s e s  co m ing  fro m  t he  ne wly 
re no va t e d  ce m e nt  p la nt  a nd  fro m  NG a ux b o ile r 

o Pe rfo rm  a  FEED St ud y fo r co m m e rc ia l s ca le  CO 2 ca p t ure re t ro fit t e d  t o  t he  Mit che ll ce m e nt  p la nt

o De ve lo p  a  AACE Cla s s  3 Es t im a t e  (-20 % t o +30 %)

o The  Ind us t ria l De m o ns t ra t io n o f t his  p ro je c t  wo uld  s e rve  a s  a n e xa m p le  fo r o t he r ce m e nt  p la nt s  t o  a d a p t  
CO 2 ca p t ure  t e chno lo g y

Mitche ll Ce m e nt  - CCS 
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Project Overview – About Mitchell
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o Ne w ce m e nt  p la nt  a t  Mit che ll, Ind ia na

o 7,0 0 0  m t / d a y c linke r p ro d uc t io n

o Mo re  e ffic ie nt  p ro ce s s  – lo we r e ne rg y co ns um p t io n

o Illino is  b a s in CO 2 s t o ra g e  – t hre e  fo rm a t io ns  b e ing  
s t ud ie d

o La rg e  p ro p e rt y ho ld ing

o Co m m unit y co ns t ruc t io n a wa re ne s s

o Se ve ra l DOE a wa rd s
• DE-FE0032222 FECM Carbon Capture FEED
• DE-FE0032268 FECM CarbonSAFE Phase II
• DE-CD0000009 OCED Integrated FEED
• DE-CD0000090 OCED Industrial Demonstration ( in 

negotiation)



Project Overview – About Mitchell
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o Ca rb o n Ca p t ure  o n rig ht  
b o t t o m  (re d  b o x)

o Ca rb o nSAFE t e s t  we ll o n le ft  
(o ra ng e  fill) 

o CO 2 t ra ns p o rt  t o  inje c t io n 
we ll(s ) wit hin p la nt  
b o und a ry

o Qua rry la ke  in t he  ce nt e r, 
s o urce  o f wa t e r
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Project Organization Chart

Heidelberg Materials
Prime / Host Site

o Project management and planning
o Business case analysis 

Gregory Ronczka – Principal Investigator
Sathish Krishnamoorthy – Project Manager
Anuj Jain – Engineering Manager
Lydia Vollmann – Grants Management

Mitsubishi Heavy Industries America
o  Process and Technology
o  ISBL detailed design of CC equipment

Mike Fowler – Business Manager
Masaki Yamashita – Project Manager

Sargent & Lundy
o OSBL detailed design
o Capital cost estimate
o O&M cost estimate

Kevin Lauzze – Project Director
Dana Pierik – Project Manager

FECM/NETL Office
o Project management 

Dylan Leary - Project Manager

Angela Bosley – Contract Officer

Shane Buchanan – Contract Specialist

Mitchell Cement - CCS 
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Project Status – Performance Dates
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Project Scope and Tie - in
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Project Scope – Technical deliverables
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5 August 2024 Carbon Management Review Meeting | Pittsburgh | Mitchell Carbon Capture FEED Study

o Sche d ule  o n t ra ck wit h b a s e  co nfig ura t io n

o Sco p e  inc lud e s :
 Ba s ic  De s ig n Ba s is  – Flue  Ga s , Sit e  Co nd it io ns , 

Pro d uc t  Sp e c ifica t io ns

 Pro ce s s  Dia g ra m  w/  He a t  a nd  Ma s s  Ba la nce

 Ut ilit y Flo w Dia g ra m  – St e a m , DMW, Nit ro g e n, 
Wa t e r, Air

 Ut ilit y a nd  Che m ica l Co ns um p t io n Lis t

 Plo t  Pla n a nd  La yo ut

 Pre lim ina ry Em is s io n a nd  Efflue nt  Lis t

 Pro ce s s  Ha za rd  Ana lys is  Re vie w 

 Pre lim ina ry Ele c t rica l Lo a d  Lis t

 Eng ine e ring  St ud ie s  – CHP, Wa t e r

o Ne xt  m ile s t o ne  site visit early November 
with all project partners and DOE for design 
and constructability review



Equipment Flow Diagram
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Overall Plot Plan
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Carbon Capture Plant

Compression
Solution tanks

o Pro xim it y t o  e xis t ing  s t a ck

o De m o  o ld  p la nt (s ), s ub -s urfa ce  
inve s t ig a t io n

o Ma int a in a cce s s  t o  s hip p ing  a nd  t ruck 
m o ve m e nt

o CCP – Ma in p la nt , Ad m in, Pip e  ra ck

o CS – Co m p re s s o r, St o ra g e  t a nks

o Air fin co o le rs  – Ma jo rit y o f s p a ce

o Co o ling  t o we rs

o Auxilia ry b o ile r

o Wa s t e  wa t e r t re a t m e nt  fa c ilit y



Project Risks
Mitchell Cement - CCS 
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Technical Studies – Cooling Water Study 
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Baseline 
o Na t ura l g a s  fire d  a ux-b o ile r a s  s t e a m  s o urce  fo r t he  Am ine  p la nt . Na t ura l g a s  flo w 945 m m Bt u/ hr.
o Suffic ie nt  co o ling  wa t e r a va ila b le  t o  e m p lo y “We t  co o ling  m e t ho d ”
o Lo we r p o we r t o  o p e ra t e  CCS fa c ilit y wit h s t e a m  d rive n co m p re s s o r a nd  we t  co o ling  s ys t e m

Precondition 
o Pla nt  curre nt ly us e s  ~ 550  g p m  fo r t he  ce m e nt  o p e ra t io n t ha t  wo uld  co nt inue , e nt ire ly fro m  q ua rry la ke
o Am b ie nt  t e m p e ra t ure  ra ng e  -20  C t o  40  C
o Wa t e r a va ila b le  fo r CCS fa c ilit y is  ~ 130  m illio n g a llo ns / ye a r
o Co o ling  wa t e r t e m p e ra t ure  t o  CCS fa c ilit y < 32 C a nd  m a x 40  C (im p a c t  o n ca p t ure  e ffic ie ncy, e m is s io ns )
o Op t im a l b a la nce  fo r wa t e r d e m a nd , CAPEX a nd  OPEX co s t
o Lo we r s ize  /  co s t  fo r t he  wa t e r s t o ra g e  t a nk



Technical Studies – Cooling Water Study 
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Cooling System Study Findings

100% Wet cooling • Water demand ~ 900 million gallon/year, not feasible
• Capture efficiency not compromised
• Lower CAPEX and OPEX

100% Dry cooling • Capture efficiency decreases by 4% during hot summer months, not feasible
• Huge real estate requirement
• Highest CAPEX and OPEX

Refrigeration System • Equipment size too large and vendors cannot support, not feasible
• Huge real estate requirement
• Highest CAPEX and OPEX

Hybrid Cooling • Water demand ~ 135 million gallon/year
• Capture efficiency not compromised
• Moderate CAPEX and OPEX
• Storage tank ~ 6 million gallon is needed
• Storage tank can be significantly minimized or eliminated with additional ~ 

135 million gallon/year
• Hydrology study and water well are planned



Technical Studies – Steam and Power Study
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Cooling System Study Findings

Aux-boiler Medium Pressure o De s ig n b a s is
o Ove ra ll p o we r re q uire m e nt  ~ 42 MW (e xc lud ing  CO2 compressor)
o Electricity from the grid, potential for increased scope 2 emission
o Lower CAPEX and higher OPEX

Gas Turbine o Produces ~ 86 MW power to generate required steam
o Lower CO 2 concentration and higher volume of flue gas
o Larger CO 2 capture facility and huge real estate requirement, not feasible
o Highest CAPEX and lower OPEX

Aux-boiler High Pressure o Extension of design basis
o Produce 65 – 70 MW power to generate required steam
o CO2 capture facility size could remain similar
o Moderate CAPEX and lower OPEX

Other CHP o Depleted gas boiler
o SMR
o Moderate CAPEX and lower OPEX
o Schedule challenges (complexity, FOK, permitting)



Lessons Learned
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Study Issue Addressed 

Steam & Electric Sourcing: o Hig he r s t e a m  d e m a nd  a nd  no  e xis t ing  s t e a m  s o urce , a p p ro p ria t e  a s s e s s m e nt  ne e d e d
o Influe nce s  flue  g a s  co m p o s it io n
o Op t im a l b a la nce  fo r s t e a m  a nd  p o we r g e ne ra t io n, im p a c t  o n CAPEX a nd  OPEX
o CHP is  b e s t  m e t ho d  t o  p ro vid e  ne ce s s a ry p o we r t o  t he  CO 2 ca p t ure  fa c ilit y a nd  

re d uce  Sco p e  2 e m is s io ns

Wa t e r a nd  Wa s t e wa t e r Tre a t m e nt : o Re -us e  us e  a s  m uch o f t he  p ro ce s s  wa t e r a s  p o s s ib le
o Wa t e r b a la nce  Zero Liquid Discharge : Que nche r b lo wd o wn, Co o ling  t o we r b lo wd o wn, 

St e a m  g e ne ra t o r b lo wd o wn a re  t re a t e d  t o  re -us e
o De t a ile d  wa t e r q ua lit y re q uire d  b y CO 2 ca p t ure  a nd  s up p o rt  fa c ilit ie s
o Wa s t e wa t e r s t re a m s  fro m  co o ling  t o we r b lo wd o wn ha s  hig he r s a lt  co nce nt ra t io n a nd  

d ifficult  t o  us e  in t he  ce m e nt  kiln wit ho ut  p re -t re a t m e nt
o Eva lua t ing  p e rm it t ing  is s ue s  fo r wa s t e wa t e r d is cha rg e s

Co o ling  wa t e r: o Wa t e r d e m a nd  s ig nifica nt ly hig he r co m p a re d  t o  ce m e nt  p la nt  us e
o Eva lua t e d  s e ve ra l o p t io ns  fo r co o ling  wa t e r s ys t e m  - Hyb rid  co o ling
o Mo d e ra t e  CAPEX a nd  OPEX
o Pla nning  t o  ins t a ll wa t e r we ll t o  s up p o rt  CCS ne e d s
o Eva lua t ing  p la nt  p e rm it  fo r d is cha rg e s

Flue  g a s  t e s t ing : o De t a ile d  s t a ck t e s t ing  wit h m ill ON a nd  m ill OFF (fe w re p e a t s )
o Und e rs t a nd  t he  re q uire m e nt s  fo r MDL a nd  cho o s e  rig ht  EPA t e s t  m e t ho d s
o St ring e nt  re q uire m e nt  o n flue  g a s  im p urit ie s  (e x. NO 2, SO 3, PM, UHC, PAH’s ) – ha ving  

rig ht  p re -t re a t m e nt  m e t ho d s



Success Criteria
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Completed Tasks 
o Pro ce s s  d e s ig n re vie w co m p le t e d  inc lud ing  t e chno lo g y va lid a t io n
o Eva lua t e d  Co o ling  Wa t e r Sys t e m  t e chno lo g ie s  a nd  cho s e n a  p re fe rre d  co nce p t

Ongoing Tasks
o Pe rfo rm  St e a m  a nd  Po we r s t ud ie s  t o  fina lize  s co p e  int e g ra t io n
o Co m p le t e  fina l e ng ine e ring  d e s ig n p a cka g e
o Co m p le t e  AAA Cla s s  3 co s t  e s t im a t e  a t  t he  e nd  o f ca p t ure  FEED
o Sha re  o ve ra ll re s ult s  o f t he  FEED St ud y t hro ug h DOE/ NETL
o Bus ine s s  Ca s e  Ana lys is  – FEED s t ud y o ut co m e  a nd  t he  co s t  e s t im a t e s  t o  b e  us e d  t o  e va lua t e  t he  e co no m ic  

via b ilit y o f t he  p ro je c t
o Pro je c t  De ve lo p m e nt  – d e t e rm ine d  t o  b e  via b le , will m o ve  a he a d  d ire c t ly int o  OCED Int e g ra t e d  FEED (Pha s e  

I), Bud g e t  Pe rio d  3
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Dylan Leary

Project Manager
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This  p ro je c t  is  He id e lb e rg  Ma t e ria ls ’ firs t  Co o p e ra t ive  Ag re e m e nt  a s  a  p rim e  re c ip ie nt !

We  wo uld  like  t o  t ha nk t he  DOE a nd  NETL fo r t he ir a s s is t a nce  a nd  s up p o rt , e s p e c ia lly:

Angela Bosley

Co nt ra c t  Office r
a ng e la .b o s le y@ne t l.d o e .g o v

Shane Buchanan

Co nt ra c t  Sp e c ia lis t
s ha ne .b ucha na n@ne t l.d o e .g o v
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