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Technical Overview




/

o

What is supercritical carbon dioxide (CO,)?
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. SmaII changes in pressure tempe ature and .
result in dramatic changes in how it behaves
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Why is CO, transported as a supercritical fluid?

k- U | o




BOLD

////// 0

s transporting supercritical CO, the same as
transporting oil and natural gas?
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. Almost aII CO plpe ine safety rese _ e done overseas

* An October 2021 study for European oil and natural gas industry
//f%ﬁyps identified an numbe fﬁnresolved safety concerns
‘ /, . : . M '
/./V / ) WA : / M/ ok /, / ‘/ L b
", 7 e AN  ./ ", b i {} (\J\J { .\/ f ' ' l"lr !/M } "

oo
""b o HF gy ﬁ% iy / -

n{ i

;/ ! !
U | -~
' ; / g.pg ~ ¢ 2 ‘
r e ) o " ) ol v P SiE J ‘.:), i RL :ur 5w B tl‘ 2 v
‘.V\- ﬂ - f & 1 A(" i _"\é) oA / [t 4 e REE Hias £ | '... yi A"“.‘-g' g, [1 LT : i ; kit N ()
P "I."."' ' f \’_E',. -'n:m""‘! m ." ﬁ"= ..’ "}'tm {.'7 WL .rwn' \ “1“ A N A /it (.; . it (e _' \ 1\ Ay I' ”.' ! "‘,‘" W/ N ; n / Ly i ‘ i Qi ‘ Bk :
B * - / o B e m"’:‘f}y 7o , AR U O N ) o e T Jgopal il [V AR "h"“fv_, . ‘
\ w _\ 1 x - i J ll._,,". 2 0 |.".}‘4/,‘~ L4 ,:‘,.'-,_ > ey '._:"'. “. e ..‘ ‘:4"" ol S TN r‘ ) l l., L [ i\ g ‘ g \ 3[,‘“‘\“.; , :



///

Corrosion and Degradation Impacts

* Degradation
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* Degradation of the pipe steel and other plpelme components by
/{ﬂammants in the CO, \/ %

/
/

/ / ‘I : 7o\
//\% // /i | ' - ‘ / VJ & |
' ) "esdN/ 4 A li'.‘f"”/ '. , ." i | V "f‘ {\:/\l , f
A i  #

I |/ J a i—,', l‘ .' ) i
781 PR A 19 200 v A 2 .‘aflf. | ATAT
- Il

It
]
» . 'L v : L 7 L llrhaihy " ! ol , AL ‘ R 3 [yt
o4 N4k PN ** F / o > : ] ‘ ! / [~ ot 'M'\J" e : ~wuie 4 A syt s .
‘vy "b pe¥ /ﬂ Lo : f ’ ) 4('?.?'"”}'} (RPN o } u'-.;’lj!l.""" : ﬁ-t:" - Hofh {.'. ".'.‘."V e TH U ."-\uc‘g v m : B Wiy X g ‘:?‘“_‘ o B S D " _f'f...
] ’7* P r:):. ",;j;“f."" L ! ; \m. " " ! 0 i i b fhAY g [ A el ) | n ! f n 0 5 fu By Y, 4 |
Nty

’ Fome ¥ 8} g ! NN F LA e ST | { » ~ ! wrr ; )t RS e e 5 \ ” ] et !
‘) (,n. Py - V'-_. 348 “ ey | N Ry .l\" T B il s RLL . c W 9o ) o) SR y e 5 \ ! / - Cy: W2 BN # g
.‘\ y 1:{ . AL ‘ p ‘ ) j Jdrw, g ASE L _L.v—‘,'/‘.{ 0 ;:)'V"_v oS | ™" l “.\‘,Y" 1. 1A ..‘ i__‘.".| o . N ." J l /, ' \ \ ’ : T \ . sf‘,(l' \ ¥ o ’

f

I



///

Pressure Impacts

‘ﬁ; lvur ,:lq 8

bubb es) causir sure .

* Small changes in the amounts and types of contamlnants in a CO,
stream may have dramatic im facts on operation and safety

’/° F%/nges in volume can also éfe operational challe
exa ple from séasonal varlatlans nd market cy(%Ie”/ t
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Cryogenic Impacts
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“caused by startups, shutdo
depressurizations, intentional releases, and ruptt

* Possible internal and external coating detachment in low temperature
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Risks to Human and Animals
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. Need to determlne danger zone for different sizes of pipelines and

different types of contaminants, topographles and weather
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Satartia, Mississippi Rupture — Feb 22, 2020
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- 49 hospitalized
e Over 250 evacuated
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Symptoms of Different Exposure Levels?
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Running Ductile Fractures
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* Can be prevented by using either stronger steel or attaching
reinforcing sleeves (crack arrestors) at intervals

eI strength models used Mr g{rl and gas plpellnes/ are not adequate
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north side

Figure 8: Test result: overview.
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a) Arrest on composite CA b) Natural arrest

Figure 14: Arrest on composite crack arrestor and natural arrest.
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Dispersion Modeling
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computer models such as PHAST, EFFECTS ar -D, and more
complex computational fluid dynamic models (CFD) that take weather

fn topography into accounK
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Technical Summary

d pipeline networks will
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* The scale of Summit and Navigators’ propo
likely create a variety of technical challenges

// C|t|zens have no knowledk/e %b
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Federal, State and Local
. Permitting Overview
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Federal Permits and Regulation
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* Federal law preempts state regulation of safety only as to pipeline
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No Nebraska State Permits or Regulations
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* Nebraska regulates oil plpelme route (Ch 15 Art 14) and oil pipeline
Mstructlon damage (Ch. 7q/Ar}/ 33), but these Ia\/\fs do ot apply to

plpelmes
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Local Permits and Regulation
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3) where the local law is inconsistent with state law?

* Since Nebraska has no state‘Z related to routing of CO, pipelines,
e ties should have the powepto enact ordinances for route
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k //\% ) / / /‘ j-‘ ‘ ’ | ‘ / V A‘ / / “

iy ‘/{ / "l il )“ ,/",/,

gl L g ’?‘ i (’l o J«\‘ it ‘l f‘da m{ Wl W
"'b - _» [

U w &
’ .
Ik o | ’p [ 3N
L - ‘ ’ ] |- Ne .)'ﬁ 4 g . Y i X
.'\f , ‘(T A g I / _ LT "'f“" ¢ »‘."*f_-:,_{ 15 ,if\q,:"“_"; S 20 8
Wy z’ ﬂ;"' " i 1\‘ & } A \ [ e "f'i /, e UG ‘ ’ e v w )y TR M
I _’,7, n m M Ty m /'7 24 l" \(' : ffr \ A LI d vl P ‘\ ’ l _.. " ‘4"‘ ) “"|\' "{ \“ | | U] r & b 'fm i \ R | I

2 " ! :
1./ RS S g kol e
|‘ . ¥ ’v} i 3 - ,,f i ,” - ™ } e BN = 5 ol X i 3 !
LB mo TS TR e Al Ty w it YA p il B B e in e R L 218 T, G e M :
i’\‘, s L*!. ) AL K T e 3 “‘J e 2N Y ‘qj‘:/'"' { n:' 2 0 A (R o ‘ $.'~) ‘ - Wit [y W A" ! A /' v \ & i3 : ! ' \ 5 3.".(,“‘ ¥ ere v



///

Permitting Summary

C( ernment (
‘ru ’ﬁ“"-~ s
and Army Corps permlttlng will likely focus on specific crossings

* Since the state does not regulate CO, pipelines, Nebraska’s counties

regulate issues such as I(;zfu setbacks and post-construction
‘post-abandonment m|t|gat T }(
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Commercial Overview
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Why the Rush to Build?

 In 2026, the tax credit will be $50/metric ton fc
* NE projects alone would generate a total tax credit of up to ~$30

// illion per year to Summit, z%d/ap to ~ S50 mllllon/pe year to
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Few Operating Ethanol CO, Capture Plants

e Little is publicly known about the capita and operating costs for these
facilities
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Nebraska Ethanol Plant Contracts

"« Green Plains — ral City
 Green Plains — Wood River
 Green Plains — York
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A Leap into Massive

memmme Summit Carbon Solutions === Navigator Ventures
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The Scale of the Proposed Carbon Capture
Facilities and Pipelines Creates Uncertainty
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* This larger scale will likely cause a variety of technical challenges,
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A Government Triggered Gold Rush
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Iocal permitting, and confir jability, or
taking private property for these private commercial ventures is fair
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* THANKYOU!
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