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Ms. Karlene Fine 
Executive Director 
North Dakota Industrial Commission 
600 East Boulevard Avenue 
State Capitol, 14th Floor 
Bismarck, ND 58505-0310 

Dear Ms. Fine: 

February 28, 2020 

Subject Deliverable (D) 3 for Integrated Carbon Capture and Storage for North Dakota Ethanol 
Production Phase Ill; Contract No. R-038-047; EERC Fund 23627 

Attached is the D3: Public Outreach Package for the subject project. As described in the 
subject contract, the Energy and Environmental Research Center compiled the steps conducted 
for the outreach activities executed and the materials developed for each project activity, to serve 
as a guide for Carbon Capture and Storage efforts, particularly in rural North Dakota 
communities. If you have any questions, please contact me by phone at (70 I) 777-5013, by fax at 
(701) 777-5181, or by e-mail at kleroux@undeerc.org. 

Sincerely, 

42~tr 
Princr'paJ Engineer 

KML/bjr 

Attachment 
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PUBLIC OUTREACH PACKAGE FOR CARBON 
CAPTURE AND STORAGE IN NORTH DAKOTA 

Integrated Carbon Capture and Storage for North Dakota Ethanol 
Production - Phase III 
Task 5 - Deliverable D3 

Prepared.for: 

Karlene Fine 

North Dakota Industrial Commission 
State Capitol, 14th Floor 
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Michelle M. Manthei 
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Energy & Environmental Research Center 
University of North Dakota 

15 North 23rd Street, Stop 9018 
Grand Forks, ND 58202-9018 
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INTEGRATED CARBON CAPTURE AND STORAGE FOR NORTH DAJ(OTA ETHANOL PRODUCTION 

Red Trail Energy CCS Project 
Red Trai l Energy, an ethanol production plant in Richardton, North 
Dakota, is seeking to make its ethanol more valuab le by integrating 
carbon capture and storage, or CCS, to reduce carbon dioxide emissions 
from ethanol production . This reduction in carbon emissions will make 
Red Trail Energy's ethanol more desirable to states that have low-carbon 
fuel programs, such as Ca lifornia. Keeping CO2 out of the atmosphere 
cou Id qualify for federal tax credits to offset some of the cost of 
integrating and operating CCS. 

Buliding on Success 
Since 2007, Red Trail Energy has 
been producing corn-based 
ethanol and disti llers grains at its 
investor-owned plant in Richardton 
North Dakota. The ethanol plant 
provides an alternative market 
to farmers in 32 counties in the 
region and creates tax revenue in 
eastern Stark County. Integration 
of CO2 capture and geologic 
storage will position North Dakota 
as a national leader in developing 
reduced-carbon ethanol with a 
strategic first-to-market advantage 
over other states. The ability to 
command premium pricing and 
diversity product markets will help 
secure Red Trail Energy's future, 
providing stability in a volatile, 
commodity-driven market. 

928 Investors 

23 million bushe ls 
of Corn Approximately $350 million 

of Economic Impact 

Over $149 mill ion 
in Gross Sales 

Coproducts 
Support 220,000 
Head of Cattle 

63 million gal lons of 
Ethanol 

Wha't 'js;Carbon , c;:apture~nd: Storage_?· 

CCS is the practice of capturing CO2 emissions from 
an industrial facility instead of releasing them to the 
atmosphere. Once captured, the CO 2 is transported to 
a site for injection and safe, permanent storage deep 
underground. Carbon dioxide injection is currently 
practiced in over 100 locations in the United States, 
typically for extending the life of older oil fields. 

"Integrating carbon capture and storage ensures the long-term viability of Red Trail Energy." 
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RED TRAIL ENERGY 
CCS PROJECT 

INTEGRATED CARBON CAPTURE AND STORAGE FOR NORTH DAKOTA ETHANOL PRODUCTION 

Completed Geophysical Survey near Richardton, N.D. 
In March 2019, a fie ld crew conducted a geophysical survey near Richardton, North Dakota, to learn about rock layers in 
the deep subsurface. The data gathering was part of the Red Trail Energy carbon capture and storage research effort, 
which is investigating the feasibility of safe, permanent, commercial-scale geologic storage for carbon dioxide. or CO2, 

integrated with ethanol production. The geologic information collected wil l be assessed by engineers and scientists at the 
Energy & Environmental Research Center to help determine the potential for CO2 storage in the project area. 

What Is a Geophysical Survey? 

A truck-mounted seismic 
source generates vibrations 
using a metal plate that lies 
on the ground and shakes 
side to side. The vibrations 
travel deep into the earth 
and are reflected back to 
the surface. Sensors at the 
surface record the reflected 
vibrations. Geophysicists 
decipher these signals to 
learn about the subsurface 
rock layers. 

Geophysical surveys are 
a common data collection 
tool and have been used 
in every county in western 
North Dakota. 

Sensor 

What Is the Benefi t of the Survey? 

Not to Scale 

The data from the geophysical survey help evaluate the rock layers more than a mile (6500 feet) below the surface, 
develop more accurate computer models to simulate where injected CO2 might trave l, evaluate the suitability of the 
storage zone, and determine the best location for injection and monitoring wells, help the permitting authority decide 
whether the geologic storage project can move forward, and ultimately map the movement of CO, in future surveys 
should the effort result in a commercial carbon capture and storage project. 

What Was the Community Impact? 
Safety and courtesy were top priorities during the geophysica l survey work. A low-level noise similar to that of a passing 
truck was generated at each location from the vibrating truck-mounted plates. A person standing 100 feet from t he 
source could not feel ground vibration. Care was taken to avoid or minimize any environmental impacts and maintain 
normal traffic flow. The work was carried out under a permit issued by the North Dakota Industrial Commission. 
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RED TRAIL ENERGY 
CCS PROJECT 

INTEGRATED CARBON CAPTURE AND STORAGE FOR NORTH DAKOTA ETHANOL PRODUCTION 

Water and Soil Gas Sampling near Richardton, North Dakota 
In spring, summer, and fall 2019, field crews from the Energy & Environmenta l Research Center, (EERC) collected 
groundwater and soil gas samples near Richardton to learn about natural changes in levels of carbon dioxide and other 
related components. The data gathering is part of the Red Trail Energy carbon capture and storage (CCS) research 
effort which is investigating the feasibility of safe, permanent. commercial-sca le geologic storage of CO2 integrated with 
ethanol production. The groundwater and soi l gas samples provide regional data on natural cycles prior to potentia l 
CO 2 storage in the project area. 

Why Did We Sample? 

Samples collected and analyzed before potential 
operations help determine the normal or natural 
environmental conditions within the project area. If 
the project advances, North Dakota regulations will 
require groundwater and soil gas monitoring as part 
of an extensive monitoring and safety program for 
sites where CO2 may be permanently stored deep 
underground. These data would also help determine 
whether future changes in CO 2 levels come.from 
natural seasonat~}'cles or further testingJs n~eded. • · _. 

. . .J --~· , ~ 

For groundwater, the chemical makeup in freshwater 
aquifers depends on the rocks through which it moves 
and anything else that filters into the aquifer. 

Soil gas comes from the biological activity of the soil's 
plant, animal, and microbial communities. 

As part of the natural carbon cycle of these 
ecosystems, seasonal changes in CO2 are being studied 
to define existing env.ir:onmental conditions . 

• 

What Is t he Benefi t of Water and Soil Gas Sampling? 
Hea lthy soil and groundwater are vital, and ensuring that the environment is not negative ly impacted by this 
project is a top priority for Red Trail Energy. Understanding CO2 behavior in the natura l environment before any 
deve lopment occurs helps the operators design an effective monitoring plan as required by the permits prior to 
potent ial CO 2 storage. Establishing the natural levels and seasonal changes in CO 2 is also helpfu l when assessing 
future monitoring resu lts. 

What Was the Community Impact? 
Safety and courtesy are top priorities. Care was taken to protect the environment during samp li ng activities. Three 
2-day activities took place in spring, summer, and fall 2019. Crews used one pickup on existing roadways. Persons 
near sa mpling sites could hear a generator or hammer drill as soil gas samples were collected. 
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RED TRAIL ENERGY 
CCS PROJECT 

INTEGRATED CARBON CAPTURE AND STORAGE FOR NORTH DAKOTA ETHANOL PRODUCTION 

Geology Study - Drilling Down at Red Trail Energy 
A test hole drilled on Red Trail Energy property east of Richardton, North Dakota, will provide rock samples (ca lled 
core) and geologic data as part of the Red Trail Energy carbon capture and storage (CCS) project. Field preparations 
began in December 2019, and dri lli ng is expected to occur in early 2020, pend ing tool and rig avai lability. 

What Is the Benefit of Drilling a Test Hole? 
Information collected from this research activity will be 
added to results from the geophysical survey and existing 
information to help scientists verify that the deep rock 
formations underlying the study area will safely and 
permanently store CO2 from the local ethanol plant. In 
addition, this information is necessary to prepare the 
required state permits for CO2 injection and storage. 

The next step in determining whether the potential storage zones 
are suitible for permanent CO2 storage is drilling a 1.3-mile-deep 
test hole on Red Trail Energy property east of the ethanol plant. 
Under this research activity, permits were obtained from state, 

county, and local officials to perform the test. 

What Are the Impacts to the Community? 
Safety and courtesy are top priorities. Business will increase for the 
month when drilling personnel travel to and from the job site for food, 
fuel, and other amenities. During dri lling, the land and groundwater 
resources are protected by impermeable barriers (illustrated at right). 

What Are the Next Steps? 
Over severa l months following the drilling activity, the rock cores, 
geologic fluids, and wireline logging data will be analyzed and 
incorporated into the computer model of the subsurface developed 
with the geophysical survey. Geologists wi ll use the results to 
determine if the rock layers meet the criteria for safe, permanent 
geologic storage of CO2 from the ethanol plant. 

What Is Carbon Capture and Storage or CCS? 
CCS captures CO2 from industrial processes before it is emitted by 
the plant, transports the CO2 to an injection site, and injects the CO2 
deep underground for safe, permanent storage in a suitable rock layer. 
CCS is best-suited for large stationary facil ities such as ethano l plants, 
coal-fired power plants, cement plants, oil and gas refineries, and 
agricultural processing plants. 

o Test Hole 

I Red Trail Energy Property 
C.~it'~~~ 

The casing and concrete 
run from the surface 
to a minimum of so ft 

below the deepest 
drinking water source. 

1 mile 

NOTTOSCAl.E 

As required under the permit to drill, groundwater 
resources are protected during drilling by freshwater 
drilling mud, then isolated with layers of steel casing 
and concrete. The casing and cement remain as 
permanent protection for groundwater; see "Drill the 
Hole" on the back page for mare details. 
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GC�N�	R���H�V�C����G��WH��RA���XYZ�[YZ\�]̂_YZ̀ abcŶ �dŶ baebf�ghibĉ�jckk\bbl�;-+0m�n,01.*+3:�no2018�pqr8�4(/*+3s104*1.+)0301:=t26'8�uvwxy�zv{|}}w~��ceYk\�[aiì â 8̂��+102*61�6m�;6''(3+2.*+63/8�rrp;8�3'.//'.33s(340012t61:8�uvwxy�vvv|�{�~ ������������������������ ������������������� ¡�¢£¤¥¦§̈¤©ª�«¬�­«§©®�̄°±«©°�²£¦§³ª�́�²£¥¤§«£µ¦£©°¶�·¦̈¦°§̧®�¹¦£©¦§

º»¼½¾¿À»¿�Á½ÂÃÄ¿�ÅÀÆÀ½ÇÁÀÈ�É»¼½ÇÁ»¾Æ¿�ÀÉÀ½Ê�ËÌÍ�ÎÀÀÁ�ÇÏ¾ÆÅ�¿Á½Ç»ÅÐÁ�ÑÇÁÐ¿�ÁÐ½¾ÂÅÐ¾ÂÁ�ÁÐÀ�¿ÁÂÈÊ�Ç½ÀÇÒ�ÇÉ¾»È»ÆÅ�¼Â»ÏÈ»ÆÅ¿�ÇÆÈ�»ÆÎ½Ç¿Á½ÂÃÁÂ½ÀÓ
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........,,.., TraiC E ner9Y 
Carbon Capture & Storage Project 

OPEN HOUSE 
March 6, 2019 

6:30 to 8:30 p.m. MST 

American legion Post 180 
122 North Avenue West 

Richardton, North Dakota 

Please join us for an open house event for the Red Trail 

Energy CCS Project. Scientists from the Energy & Environmental 

Research Center and Red Trail Energy personnel will be on-site 

to provide information on the project and its current activities 

through displays and one-on-one conversations. Refreshments 

will be provided. We look forward to seeing you! 
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Carbon Capture & Storage Project 

OPEN HOUSE 

Yl:t11k ~!/c,a/ 
e) 
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INJErLRATE.lJ _(_A.118QN C•.PIURE AND 510R,\G[ FOR NORTH !JAKOIA lf/lAN •DL PI/OOUCTION ' 

Red Trail Energy CCS Project 
Red Trail Energy, an ethanol prod,.1ci1on pl;mi 11' R,chardtor., North 
Dakota, Is seekIr.g to make its eihanol more valuable by Il'!tegrat1r.g 
carbon capture ar.o storage. or CCS, to reduce carbon d1ox,de em,ssIons 
from ethanol production This reduction ,n carbon em,ss,ons will make 
Red Trail Er.ergy·s ethal'!ol more desirable to states tl,at have low-carbor. 
be! prcgrams. Si.lCh as C<1hforn1a Keeping CO2 Di.It of the atmosphere 
could qualify for federal tax credits to offset some of the cost of 
1r.tegrating and operaurg CCS 

Buliding on Success 
Since 2007, Red Trail Erergy has 
been producir,g corn-based 
ethanol and distillers grains at its 
irvestor-owr.ed plal't ir. R!chardtor 
I\Jortr. Dakota. Tr.e etharol plant 
provides ar. a!ternative rrarket 
co farmers in 32 counties in the 
regior, and creates tax revenue In 
easterr. Stark Co~nty, lr.tegratior 
of co, capt~re and geologic 
storage will positio:1 North Dakota 
as a national leader in developing 
reduced-carbon ett--anol with a 
strategic first-to-market advantage 
over ocher states. Tr.e ability to 
command prell'ium pricing and 
diversity product markets will help 
sec~re Red Trail El'!ergy's foture, 
providing stability in a volatile, 
corrrr.odity-driven market, 

928 Investors ~ 
J.~-

23 million bushels 
of corn Appro!dmotefy $350 million 

4/ Economic Impact 

233,000 ions of 
Coprodvcts 

Coprooocts 
Support 220,000 

Head of Cattle 

63 million gallons of 
Ettl.lnol 

.What Is Carbon. Captureand Storage? 

l·__c:a. J 
J"il!'!c -. ~ 

"Integrating carbon capture and storage ensures the long-term viability of Red Trail Energy." 



Public Information Sharing 

I ·----------------'-------------11111!11- ..... ,-. 
2017 

Phase I: Prefea.sib~ily 
Del/eloped Prel~lnary 
Ccncapt 

Oetenrined reimok)g~ 
and Eoonorric Viability 

Phase I: FeaslbllitV 
Mtessed Knowledge Glll)S 

Evulullled Calton Minet 
Opportlmies 

Developed l'Wlc lrtorma1m ., 
Plan 

Geopt,ysical 
Permit and 

Survey 

2019 

Phase Ill: Design 

Facility Oeslgn 
Permil Appllcalions 
Characterization Fielrl 
Work: 
• Geophysical Survey 
• Baseline Sampnng 

2020 

Pilate IV: Test Phase V: 
llo111 & Designs "' Construction 

1 Drill Test Hole 
Colect Rock Ccras 
and Data 
• I .. I 

Seasonal Sampling: Permit 
and Drill 
Test Hole 

Permit 
Injection 
Site and 

Operation 

Grot,ndwater 
Soil Gas 

The North Dakota Industrial Commission CO2 injection permitting process 
_requires a public·hearing and opportunity to take written comments. 

,-.,o Roa r,a-1 r~l'O'>' ll=l fEl ca1Qooe.apture 0110 'ltorooo 1_CCS)·pr01""11s .nv~1.")a1.r,o ,~ •mL>gm:ion of CCS W!'ll RTF!', o:hano1 iactlny r.om P.1c::l~dton, Nonr. O..~okc!ta 

Far mClro rntormnuon, contact: 
o~w, WlflDn 01in! O(l1ni!l>ng otfrr,nr RTE. tlU.'l1hl""-ff'f@'Ot,;tllr-a--v;-e:;m, ?t)PJ(.~.J.JC6 Cll' Chirriai;. Gtm1cl11 o~,?C:Ot 1)1 S>~~t:ett A&O, ~C . ..:~110untiaai-::r..ri:,, 101-H1-53~!1 

For mortl ,nfam--:it~n OI"' tl'!tl p•c\a,;t .1rio CCS w;,: tre Wob \"l+\.<Y www.unOParc..ornfAottfm.llEno.rgy 

... 
Phatle VI: Co.,o,i81Cl~I 
Operation 
~co. 
ijl!(;tCO, 

• Nbmi~KOTA 





RTE CCS PROJECT CONCEPT 
Ensuring Safety and Protecting the Environment 

Cc,np,lleM .-hJt StN Aep.d,td)one 
0 n.Mcc:ePlr$et1t1°""""""1it',iKtt1"'il:ltWSIO'llll'"'-1tJlll~lllilJ"'O<Nptffl1lt...,~~,_,'°',nJlol•toUII, 
.,,.,.,.~...,,,.""--Hro~~ll~"M)''t,,c,t\(IIMWIIIO'llzlTl)._,ICI/Qw. 
•lnlllt.l'Jjlll __ .,..,.,. ... ....,..., .... ~ll\jl,l'l,"c/lu.JIUUv.tlr....,ft'iotWb¥11'~, ·-.,--..,-·-0,._.,.0Nn:t-.n~--,..,-........ 
11..-J"d'C'i,~ ~6tCOVOOlD~IZl'l")Ml,"fM1 .,.,..,i,c..._p,_ 

0Dtfnkkli 'Wsbw'PrCM<:tiott 
Sl,..-_.i.,"""'~'-'~wHlto.l,tO'flo'~N 
~'"'44"f,_ .. ,,_~,_..-. T,-.i~ 
tni,,:Jlil)m<r'l:itd~fl"d .... 1-•-IA.t""'<l<M""""" 
li)<\l,li/t1~C<lflW!l~9'o~OOl!o!t't..P~"""" 
r,,... cl,l ... t.t,L,, wih•- ...... <.IMO lfll;)•i, tnl l\WMI 00,, 

es.on,g,:zon. 
n-..or~•w;;,t:t~.iRl"lOC8 f'M);,:ltbo:,J~>::c ~ ~,...,.,.,.._..._.,.__,.,u..mru~r,.. 
l~~n,...,-,0"" __ ,_,...4, 

.Nat ...... _,. 
&:.,wUW1ri.,,.,,rdllCdl:~IIWftoaolt<'lm~»'("•,ll'l'(I 
-c•A."'t,n.-_..-.l.o.....,..""":0,'Wl'W,0/(((,\~ 
NW' .. 9,Y .. ,lO"lj c:Q). o:,p.,,. .. ,,..,.,.,,,...,, .. _....,.,. 
t• Wldl ,,_ ~ oll.«'lt. 1'1~ (ii IN,tc,l d\1,W, l'l"l(l -

"'11 ..... 111+,'0d< "°"""' ,J ilodJ'~ ~~ tl't•;•O,,'lbt ~ 
1'1tl...,_"td'N...,..._.,...,.., 

0 Tr,o"•9- CO, 
4;-m,;.3-t'-c».,.,,.,,p ... N....._to»..,ltot1t.:.llcrd 
~Ofl'(Om:nf~M.$:NO~•,,.,,.,"'t',_l't'fl,dlcf\ 
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GEOPHYSICAL SURVEY 
NEAR RICHARDTON, NORTH DAKOTA 

The geophysical survey, taking place February 26 to mid-March 2019, 
encompasses about 8 square miles around the Red Trail Energy plant 
east of Richardton. 

Survev Area: 
Township 139N Range~ 
Section numbers displayed 
Sections (1 mile x 1 mile) 

- • 

~ 
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CAPTURING CO2 EMISSIONS HELPS 
SECURE RED TRAIL ENERGY'S FUTURE 

RED TRAIL ENERGY 
• lnvestor-ownod plant in Richardton Norlh Dakota. s:1ni::e :2007 

; ,....... - . 
• Produces ccm•b..."5-ed ethano( and distillers' grains 

. . 
• Provides -nn.-alternnuve market to .tanners ir'f 32 countiOS":hl tho rogi-on , 

• Croato~ tox .rovortu1:l in ~ Starlt·coonty 

INTEGRATING co. CAPTURE ANO PERMANENT GEOLOGIC STORAGE WILL: . 
• '1 . • ,. ~ 

• Cp~ \'l~R,</;prqr,j unf~rlclng , 
1 1 • o~~ i(f PliJ UC! m ~«!ts. . . . ' t; . 

• Fj~:~~~JJab1lrty in a ,Volatile, corn'modity-drlvt:'n market R 
• Mnko ,North D&tkola a nauonal leader In dcvclcpmg n:iduced-c.mban ethanol. ) Jlllll!II I • 

' . - ..-
, .. , 

; 

• 

64 million 
gallons of 

Low-Carbon 
• Ethanol . "'., 

Annually -, 

CO2 as a \ 
Commodity 

• 

A 



GEOPHYSICAL SURVEY AND 
ENVIRONMENTAL SAMPLING PAVE 
THE WAY TO THE NEXT PHASE. 

GEOPHYSICAL SURVEY: A PICTURE OF THE 
ROCK LAYERS DOWN TO 7000 FT DEEP 

Tho 8-squartHnile 3-0 geophy:.;JcaJ survey v<,-rificd th(, following 
(oast of Richardton m March 2019) : 

• Two potential CO: storage laynrs (in cr~ngo) 
• Sevw.Jl goologic SE>aJs-c-ap rock.,:, m0<v than 1,:: m lfe- 1hicl( - lha1 

protect drinking water (in gray) 

Aestills. are being lncorporaled into th!!.gf)0!oglc model to determine 
location for a luturo test hole to cotk:ct data, rock sampfoi;, and 
fom,atlo" w.itor from tho~e poten11-sl Injection and cnp rock layt11s. 

(di -

t651)11 -

U3Ci0 It -

15670 II -

T•,, •1;•n·, ,.-~,~,,, ,....1 I~.,~ 
/n1'1"rft• 1 "l""'I l','1.'111"~9~ 
,.,,:-"> J,,p'J 11,-..· ~-ft,, 
l••T '·''"f'/..',!'"!,~,a<' •1111r, ,,..,.,,,1, .. ,, .,r , .. ,;,,•.,,,..,.(,i,. 
''"·" 1,.,,,.,,1,.-,.,~• n -,,1 ""''" 
1,,., 1, ... .... ,, , ,.,, .. ,. ,, , ,~ 
1f.''11Jflr1"-,!,>, Cta,•,,.j 

TURNING SOUND WAVES INTO MODELS 

, ,ll 
1 J 

;._.,,,,-..~c - ,·c,".ur,,.Jw,11- .-1.J>1.,'.>.<!•wc,, 
,.,t,: 1,, .., L"' ""I" i Tar--' ,n,,•, •J ~.1 .-I• 
,.-,.~,'""'q ,-,~.-~ l,.;1•·ca1 ,.-,•: 17,-.r c,:,nt,1,c, 
,.,1 , ,,_,.,.,, .,,1 · •t•,~"• ,~1••1 ,! ,-~•le 1·,r,'t>J<' 

,11J , >"l- ro ,,,.,., .-,. .,,. .... ,, .,,.-1,, ,., .. , 

,, ,:,,,,, c.,:, ,f,,, <•J ,,-,, I' ,,,·~1;J "'•t·1:i•• 

01\01\.-.-,~u :-, ,,, .-1 

It ,- 1-,"c1 • ,, I ~- ; , Ji"! 11 , 'fl ,, 

The geo~ survey converts the reek 1a.yers (1) ,nto mlll!one <1' $01.lndwaYe data 
pant,, from which geoptr,'81ctS:ts can rt construct th& 61ructure and vsmcai tx,undar.ae of 
rock formstiane {2 ) , Fn:xn th1& infoonanon, sottwani, ts used tG 1nt&tp,et the contc,v.n, of 
a. rock fon-naboo deep underground, showmg f&att.11'8S sucn a.s anoeot etf.lld dU:ne, and 
IW9r ct'8nnele The Sroom Creek Fomlanon ts lltustrate,d l)(J!OW (3) 

SEASONAL CHANGES RELATED TO THE 
LOCAL NATURAL CARBON CYCLE 

As pa.rt ol tho n~!ural catl>on c:yc:lr.> or lhese ecosystoms-. 
seasonar changos, in CO .. .ate- b1.1111g :.tud1ed to define 
1?x:st1ng envffonment~I conditions: 

For groundwaler, the chem!cal makeup in freshwater 
aqu1fors depend:; on the rod,t. through which it moves 
and anything olw lh.:il Mter:. m1o !he aquiie1. 

• S011 ga5 comes lrorn the bt'olowcat .3Chv1ty of u1~ sott°s. 
pl;it ll, arumal, and m1crob,n.l communille-s.. 

All three planned soil gos• and grou11dw~1ter•s..1.mr,ling 
even1s were complNC'd in May, Augu~t, and Nm,embe, 
2019 (1 e., spnng, slimrnm, and fall) 

•• -... ,.i ,.,,.,,, ... 

Moi&M &lid DI.Kif, 

l _..., .. 
)i... l ... ... - 611H) ft 

- 6690ft 
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DETAILED PLANS AND PROCESS 
ENSURE HUMAN SAFETY AND 
PROTECT THE ENVIRONMENT. 

PREPARING MAJOR PERMIT APPLICATIONS 

NORTH DAKOTA INDUSTRIAL COMMISSION (DEPT. OF MINERAL RESOURCES, 
OIL & GAS DIVISION) REQUIRES A CO2 STORAGE FACILITY PERMIT AND AN 
INJECTION PERMIT BEFORE OPERATION. 

REQUIREMENTS FOR A CO2 STORAGE FACILITY PERMIT: 

• To_chnic:11 Ev_aluatian {geologic system, pore space. eto,) 

• Corrosion Monitoring and ProvontJon Plan 

• Well C<1slng _and Cementing Program 

• T0:5tmg and Monitoring Pian 

• Emergency and Rom edml Response Plan 

• Worker Safety Plan 

• Loak Datcctlon and Reporting P~,n 
• Are.a ol Review and Con(?'Cttvo Action Plan 

• Well-Plugging Plan 

• Postinjectton Sito Caro a11d Facility Closure P·lm1 

• OemonsiratJon o1 Flnnnc i.il Rosponsihttily 

Additional city and county requirements are not hsted. 

' I 
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.- I DRILLING FOR DATA: 
L- STEPS FOR A TEST HOLE 

STEP 1: BUILD A WEl,k PAD 
STEP 2: BRING IN A DRILL RIG 

a. Ortl b!¥>(>d the frestrwatsr z,;,ne; Irie the hole with ca911g and cement to pi,:,tect 1"3sllwat.er ree~ 
b. DIii to des,th (about a mie). 
c. Collect rock sal'll)tes 1rom pot,,ntial sto,"98 and seaR\9 layers (cslletl ccre). 
d. Collect fuds from target layers. 
e. Collect da1a-such as pressue, temperature. fll.ld salln!ly-along all of Ille laysrs (call(l(l wlr<lllne logging). 

f, Install lffllpetal\re and pr,!SSU'& gavgas n the target fonnatlons 
to astabllsh nallnl con<ttion9. 

g. Close the t,ole tampora1tt,, to enable 
Mure data-<lamping capab(llty. 

STEP 3: BEGIN BASELINE 
DATA COLLECTION 

a. Colectte~eaoopr&S6Ul&clata trnm 
gauges Installed near the end of Slap 2. 

b. Det8fflllne Ute narural conditions in the target 
storage zooe an(I ,;eais. 

WHY DRILL A TEST HOLE? 
Along with the geophysical sur,,ey results, the oata 
end rock samples from the test hote are critical to: 
• Confirm that the target storage zone has no 

narurel leaks. 

• I~ the oomputer models that res081thers use to-
- Provelhe suitability of the storage site for 

permanent co, storage. 
- Devalop safe opersticn and contin9"11cy plans. 
- Prepare pemi,t applicatlon9 fur all aspects of the 

CCSoper&tlo/1_ 

IDIIJNKINQ WATER PAO'IECTION 
$1rl¢tNOll,Mlion:5 govern el tt'llllng 
actl\4tJ<I 1$ .na pl'Qf;9ot ~rounc:twaGt 
resouroee.. A Layor <,t stttf Olsin$ 
em oiaye,.,dunll)lt, 1ong-.g 
oemeo1 isola~th~~r 
aquifers, protoctlng them fr'Otn 
drl!.,. fkliO!send eettw:mer from __ ..,.,. 



iW RTE CCS PROJECT WILL ENSURE HUMAN 
l",J SAFETY AND PROTECT THE ENVIRONMENT. 

Compli~nt .-ritl\ Sle:19 ~g!Gl.ium:; 
• Th, ,m; CC8 O'~ II qw,:,101 ti/ lnY.'I n-, cro ~,:,~ J:Q/1:r'lm> 1'1llt JNlll'il £0'ff1'!•.vo 1(11'1:o,,n)tQjlPO't<,O' j)/l<'ml Or1i'IS«I. 

• ftO.o,.,rr;,/!IO!'om',ctC.:;O'.:fl.lfl.o~""VHl~~)'\l.~ll(Wut(01'1'°10, 
•:nAl'l...,~...._uo,1~.,.~t.ua~l'IJ.C:licr ... ~..-..... .. ,,/'iHdiitii'll)'il'Al.l»>l~.-l 

•-Of!Mmn"""'" ,n<1e,,t·o<1n1orrt 
c......--...,, ...... ,_.,,.""'-·---....... -
~°""'~-t'l)O)Nflt~~~!~nl 
folP.IDIU.1-N""'-

E) Drinking Water Protection 
ew."1""1,liO:,oQOc,,~Qf~~.Mottl)<1."d""""' .,. • ...,-.. _~.........,_,_,...r),,,.,..,,.....,. 
llit~«Cll":( ~ ,ro Q.Cl'~ (l"lj hQ ~<$.Cll.l"!lOl\ t,:(U• 
Ir.at\) o,n,.,-c 1-tW l~t"I tw,m tQ.N-.\,JNWfl'Qll'iim ~ 
G'tl"l)fU:l,\~tCl'lllll(Oll:,m1,..,,,1tdl"t,,)\:l'JC:0.. 

OS10-:i:.., 
n.~·-""'"""""'"'·"'C.¢Ct.,,..,.... •• ~:,o­
~l•l'•"IH11::nou.r1,.,("th'\f.~Doll'lffl'lt.A"naf-.:ft,1t-. 
o,•om••D,1Fll«S~•~"(4'1.t)'wntC1"1SlmMCf, 

0 11,.....,,$ .... ~-~...., .... --t,,,..,."""'...,,......'"'-~ ....... ,,, 
ff',~o;Jtlfilt.. T>.--n:i::\$11»r.uli,,o:1),.,,1p$/II <ll Wll!N', 
,,..__. • .., .... ..-.dC:0,.C..: ........... -...),; ..... .-.J"""'-_,.__,.-_, ___ c,f_ .. ., ........ 

l'/'Olmmll+'C« t/lfl~ dl'r.ottc,r,11)7111'11 'lo:tl jlCU'CMUIII f'Qffl 
.... ~-"'""'-...C~•«--

0 En"' rtng &sfal)-
°""'mn, c"d k:> OO,-,• '-h ..w.;,o 1r"" 1.o ..,;lof.,..., 
cos~.Tffl\"2-l'IU-"'<'Oftll:nt)Nl•~-m,~ 
«~:.-.r, tl~«<'!WU'ektt,,J,OUO(llll(l\'1'19~ ~ 
-Li"Qv,,,C:O,...,..,..,;....,,-.d,,._,.•~--...b<i 
"'""• Of'.,. -1~ 1/'rJ.V Nf<-0, m.1 n.::t <10,'l":1 t,(,,'7cl ~ 
OD"~ o,:('r,Jr,;t UIS It r,71 t1'r.:1',Q ~11'1:tlltir'ir0I ~ ,~ f,11,..~,;,,n. 
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RED TRAIL ENERGY 
CCS PROJECT 

• ... • • • • • • • I ... • • 
~~ .. ~-, - '. ~:,:.~~•·:,:i ... rl 

. GEciPHVSICAL SURVEY&eJ~ 
NEAR RICHARDTON, NORTH DAKOTA 

INTEGRATED CARBON CAPTURE AND STORAGE FOR NORTH DAKOTA ETHANOL PRODUCTION 

Survey Area: 
Township 139N Range 92W 
Section numbers are displayed. 

Proposed Geophysical Survey 
I Vibroseis Truck Paths 

Foot and Small Vehicle Traffic Only 
c:J County Road ROW 
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LANDOWNER IN THE GEOPHYSICAL SURVEY AREA (EXAMPLE) 

E NERGY & E NV I RONMENTAL RESEARCH CENTER AT THE UNIVERS IT Y 

RED TRAIL ENERGY 
CCS PROJECT 

• 
I l •~ • ' t • '• , j 

• i.. ~ l I t 

I I I ,,, 
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INTEGRATED CARBON CAPTURE AND STORAGE FOR NORTH DAKOTA ETHANOL PRODUCTION 

Geophysical Survey near Richardton, North Dakota 
In late winter or early spring 2019, a field crew wil l conduct a geophysical survey near Richardton, North Dakota, to 
learn about rock layers in the deep subsurface. The data gathering is part of the Red Trail Energy Carbon Capture and 
Storage research effort, which is investigating the feasibility of developing safe, permanent, commerc ial-scale geologic 
storage for carbon dioxide, or CO 2, integrated with ethanol production. The geologic information collected will be 
assessed by engineers and scientists at the Energy & Environmental Research Center (EERC) to help determine the 
potential for CO 2 storage in the project area. 

What Is a Geophysical Survey? 

A truck-mounted seismic 
source generates vibrations 
using a metal plate that lies 
on the ground and shakes 
side to side. The vibrations 
travel deep into the earth 
and are reflected back to 
the surface. Sensors at the 
surface record the reflected 
vibrations. Geophysicists 
decipher these signals to 
learn about the subsurface 
rock layers. 

Geophysical surveys are 
a common data collection 
tool and have been used 
in every county in western 
North Dakota. 

Sensor 

What Is the Benefi t of the Survey? 

Not to Scale 

The data from the geophysica l survey help evaluate the rock layers more than a mile (6500 feet) below the surface; 
develop more accurate computer models to simulate where injected CO2 might trave l, evaluate the suitability of the 
storage zone, and determine the best location for injection and monitoring wel ls; help the permitting authority decide 
whether the geologic storage project can move forward; and ultimately map the movement of CO 2 in future surveys 
should the effort resu lt in a commercial carbon capture and storage project. 

What Is the Community Impact? 
Safety and courtesy are top priorities during this survey. A low-level noise simi lar to that of a passing truck wi ll be 
generated at each location from the vibrating truck-mounted plates. A person standing 100 feet from the source will 
not feel ground vibration. Care will be taken to avoid or minimize any environmental impacts and maintain normal 
traffic flow. The work will be carried out under a permit issued by the North Dakota Industrial Commission. 
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Survey Area: 
Township 139N Range 92W 
Sedion numbers are displayed, 

Proposed Geophysical Survey 
Vibroseis Truck Paths 
Foot and Small Vehicle Traffic Only 

o 1500 3000 feet 
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LANDOWNER IN THE GEOPHYSICAL SURVEY AREA (EXAMPLE) 

INTEGRATED CARBON CAPTURE AND STORAGE FOR NORTH DAKOTA ETHANOL PRODUCTION 

Red Trail Energy CCS Project 
Red Trail Energy, an ethanol plant in Richardton, North Dakota, is seeking 
to make its facil ity more sustainable by integrating carbon capture 
and storage, or CCS, to reduce carbon dioxide emissions from ethanol 
production. This reduction in CO 2 emissions will make Red Trail Energy's 
ethanol more valuable to states that have low-carbon fuel programs, 
such as California. Keeping CO 2 out of the atmosphere could also qualify 
for federal tax credits to offset some of the cost of integrating and 
operating CCS. 

Building on Success 
Since 2007, Red Trail Energy has 
been producing corn-based 
ethanol and distillers grains at its 
investor-owned plant in Richardton, 
North Dakota. The ethanol plant 
provides an alternative market 
to farmers in 32 counties in the 
region and creates tax revenue in 
eastern Stark County. Integration 
of CO2 capture and geologic 
storage will position North Dakota 
as a national leader in developing 
reduced-carbon ethanol. The ability 
to command premium pricing and 
diversify product markets will help 
secure Red Trail Energy's future, 
providing stability in a volatile, 
commodity-driven market. 

23 mill ion bushels 
of corn Approximately $350 million 

Economic Impact 

• 

Over $149 mill ion 
in Gross Sales 

Coproducts 
Support 220,000 

Head of Cattle 

64 million gal lons of 
Ethanol 

What Is Carbon Capture and Storage? 
CCS is the practice of capturing CO2 emissions from 
an industrial facility instead of releasing them to the 
atmosphere. Once captured, the CO 2 is transported to 
a site for injection and safe, permanent storage deep 
underground. Carbon dioxide injection is currently 
practiced in over 100 locations in the United States, 
typically for extending the life of older oil fields. 

"Integrating carbon capture and storage ensures the long-term viability of Red Trail Energy." 
Geral d Bachmeier, Red Tra il Energy Chi ef Executive Officer 
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NEARBY LANDOWNER NOTICIATION FOR GEOPHYSICAL SURVEY 

RED TRAIL ENERGY 
CCS PROJECT 

INTEGRATED CARBON CAPTURE AND STORAGE FOR NORTH DAKOTA ETHANOL PRODUCTION 

Proposed Survey 
Encompasses about 8 square miles around the Red Trail Energy 
Plant east of Richardton. 

For More Information Contact: 

Survey Area 
Township 139N Range 92W 
Section numbers are displayed. 
Sections are 1 mile x 1 mile. 

Kerryanne Leroux, Principal Engineer, Subsurface R&D, EERC, kleroux@undeerc.org, 701-777-5013 
Charles Gorecki, Director of Subsurface R&D, EERC, cgorecki@undeerc.org, 701-777-5355 !\!~ EERC 
Nicole Massmann, Director of Communications, EERC, nmassmann@undeerc.org, 701-777-5428 
Dustin Willett, Chief Operating Officer, RTE, dustin@redtrailenergy.com, 701-974-3308 

Learn more at https://undeerc.org/RedTrailEnergy/ 

C> 2019 University of North Da~o,a Ene<9y & Environmental Research Center 

LNi) o'Rrn DAKOTA 

RTE No. 3 2/19 



NEARBY LANDOWNER NOTICIATION FOR GEOPHYSICAL SURVEY 

E NERGY & 

RED TRAIL ENERGY 
CCS PROJECT 

INTEGRATED CARBON CAPTURE AND STORAGE FOR NORTH DAKOTA ETHANOL PRODUCTION 

Geophysical Survey near Richardton, North Dakota 
In late winter or early spring 2019, a field crew wil l conduct a geophysical survey near Richardton, North Dakota, to 
learn about rock layers in the deep subsurface. The data gathering is part of the Red Trail Energy Carbon Capture and 
Storage research effort, which is investigat ing the feasibility of developing safe, permanent, commerc ial-scale geologic 
storage for carbon dioxide, or CO 2, integrated with ethanol production. The geologic information collected will be 
assessed by engineers and scientists at the Energy & Environmenta l Research Center (EERC) to help determine the 
potential for CO 2 storage in the project area. 

What Is a Geophysical Survey? 

A truck-mounted seismic 
source generates vibrations 
using a metal plate that lies 
on the ground and shakes 
side to side. The vibrations 
travel deep into the earth 
and are reflected back to 
the surface. Sensors at the 
surface record the reflected 
vibrations. Geophysicists 
decipher these signals to 
learn about the subsurface 
rock layers. 

Geophysical surveys are 
a common data collection 
tool and have been used 
in every county in western 
North Dakota. 

Sensor 

What Is the Benefi t of the Survey? 

Not to Scale 

The data from the geophysica l survey help eva luate the rock layers more than a mile (6500 feet) below the surface; 
develop more accurate computer models to simulate where injected CO2 might trave l, evaluate the suitability of the 
storage zone, and determine the best location for injection and monitoring wel ls; help the permitting authority decide 
whether the geologic storage project can move forward; and ultimately map the movement of CO 2 in future surveys 
should the effort result in a commercial carbon capture and storage project. 

What Is the Community Impact? 
Safety and courtesy are top priorities during this survey. A low-level noise simi lar to that of a passing truck wi ll be 
generated at each location from the vibrating truck-mounted plates. A person standing 100 feet from the source will 
not feel ground vibration. Care will be taken to avoid or minimize any environmental impacts and maintain normal 
traffic flow. The work wi ll be carried out under a permit issued by the North Dakota Industrial Commission. 
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Survey Area: 
Township 139N Range 92W 
Sedion numbers are displayed, 

Proposed Geophysical Survey 
Vibroseis Truck Paths 
Foot and Small Vehicle Traffic Only 

o 1500 3000 feet 

,,., 
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NEARBY LANDOWNER NOTICIATION FOR GEOPHYSICAL SURVEY 

INTEGRATED CARBON CAPTURE AND STORAGE FOR NORTH DAKOTA ETHANOL PRODUCTION 

Red Trail Energy CCS Project 
Red Trail Energy, an ethanol plant in Richardton, North Dakota, is seeking 
to make its facil ity more sustainable by integrating carbon capture 
and storage, or CCS, to reduce carbon dioxide emissions from ethanol 
production. This reduction in CO 2 emissions will make Red Trail Energy's 
ethanol more valuable to states that have low-carbon fuel programs, 
such as California. Keeping CO 2 out of the atmosphere could also qualify 
for federal tax credits to offset some of the cost of integrating and 
operating CCS. 

Building on Success 
Since 2007, Red Trail Energy has 
been producing corn-based 
ethanol and distillers grains at its 
investor-owned plant in Richardton, 
North Dakota. The ethanol plant 
provides an alternative market 
to farmers in 32 counties in the 
region and creates tax revenue in 
eastern Stark County. Integration 
of CO2 capture and geologic 
storage will position North Dakota 
as a national leader in developing 
reduced-carbon ethanol. The ability 
to command premium pricing and 
diversify product markets will help 
secure Red Trail Energy's future, 
providing stability in a volatile, 
commodity-driven market 

23 mill ion bushels 
of corn Approximately $350 million 

Economic Impact 

Over $149 mill ion 
in Gross Sales 

Coproducts 
Support 220,000 

Head of Cattle 

64 million gal lons of 
Ethanol 

What Is Carbon Capture and Storage? 
CCS is the practice of capturing CO2 emissions from 
an industrial facility instead of releasing them to the 
atmosphere. Once captured, the CO 2 is transported to 
a site for injection and safe, permanent storage deep 
underground. Carbon dioxide injection is currently 
practiced in over 100 locations in the United States, 
typically for extending the life of older oil fields. 

"Integrating carbon capture and storage ensures the long-term viability of Red Trail Energy." 
Geral d Bachmeier, Red Tra il Energy Chi ef Executive Officer 
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Publlc NoUce 
RTE Pro ect fteld wor1< b Ina Februa 2 2019 

GRAND FORKS. N.D. (February 22. 2019) • A crew from Breckenridge Geoj'.)hysical 
wiU be c:ollectilg inlormation on subsurface rook layers near Richardton. Nonh Dakota. 
~inning Febl1J8J)' 26. Bredcenridge Goophysical is working in cooperation with Red 
Trad Energy (RTE) and local landowners in Rlcharct.on under a state permit appr0'18d 
by the North Dakota Industrial Commission and with the knowledge or the Stalk 
County and Richardton City Commissioners. RTE has aoquied pecmission from local 
landownl?rs to access thel' property. Carn wiD be taken 10 avoid or minimize any envi­
ronmen:al impacts and mainta11 normal traffic flow. 

The survey wil encompass about 8 square miles east ol Richardton. avoiding rairoa<I 
and highway right-of-ways. The lest involves a network of Vibrational sensors and 
souroo truci<s (called vibr~ trucks). Sensors wil be !)faced on the groond n a gnd 
panem to record reffected vibrations generated during the survey. The survey crew l'oill 
drive the trucks in the grid and stop at intervals to V11lraIe the ground for 1-2 minutes. A 
p«son standing 100 feel from the source 'Nil no. fool grouncf vibration. The 11\JCks .,,.,u 
no! operate within 300 feet ol buildings and other rifrastructure in aocordance with the 
s1ate permit Geophysical surveys are a common data collection tool and have been 
used in (N8'y county In westein Nonh Oakola. 

The goophysical survey is being conducted as part or the ATE ccs (carbon capturo 
and storage) Project 10 make its ethanol more valuable by ll\/8Sliga~ toclvliQues to 
reduco carbon dJOXide emiSSIOnS from ethanol produC1ion. RTE is wooong on the pro. 
Iect wnh tho University ol North Dakola's Energr. & Environmental Research Center 
tEERC) . .,,.'tios& research is invest;;ialing tho loosibility or d1P1eloping safe. permanent. 
commorcial-scale Q80ioQlc storage for carbon dicoodo in tho region. Enoineers and sci­
entists at tho EEA"C wil assess the geologic 1nlormation coltecl8d in iho RTE.funded 
goopl!Y.sical survey as part of this etton. A convnunity open house wi1 also be held lat­
er m March where community members l'oi0 have a chance to learn mofe about this 
activity and the overall RTE OCS Project 

More information about tho RTE CCS Proj8ct is avaiablo at 
brtos·/luooeerc 2!Ql8edirnilEoew,it 

RT£ Contact: 
Dustin Willett. Chief Operanng Offic81' 
(101) 97 4-3308, a,, sm @cedtra~eoergy com 

EERCComact 
Nikki Massmann. Director of Communications 
(701) 111.,s.;2a nmassmaooQtQ'l®f!cc aw 

(PUBUSHED: February 26. 2019) 
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ENERGY & E NVIRONMENTAL RESEARCH CE TER AT THE UNIVERSITY OF ORTH DAKOTA 

RED TRAIL ENERGY 
CCS PROJECT 

GH o lJ N~Q\NAT~Rf,SA MF?,~ 1 ~,G ..... ;i 
i N ~AR Rlf'i.~•·t~PJ9~_;,~P RJ'hl. ~A~91 A~ f_h1 ,;f 1 
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INTEGRATED CARBON CAPTURE AND STORAGE FOR NOR T H DAKOTA ETHANOL PRODUCTION 

Township 139 N 
Range 92W 
Section 5 

N 

A 
• Proposed Water Well for Sampl ing 

Landowner: City of Richardton 
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RED TRAIL ENERGY 
CCS PROJECT 

INTEGRATED CARBON CAPTURE AND STORAGE FOR NORTH DAKOTA ETHANOL PRODUCTION 

Township 139 N 
Range 92 W 
Sections 9 & 10 

N 

A 
0 Proposed Soil Gas Sample Location 

Landowner: Red Trail Energy 
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ENERGY & E NVIRONMENTAL RESEARCH CE TER A T THE UNIVERSITY OF ORTH DAKOTA 

RED TRAIL ENERGY 
CCS PROJECT 

INTEGRATED CARBON CAPTURE AND STORAGE FOR NORTH DAKOTA ETHANOL PRODUCTION 

Township 139 N 
Range 92 W 
Section 5 

N 

A 
• Proposed Water Well for Sampling 

Landowner: 



INTERPRETING GROUNDWATER RESULTS 

Groundwater occupies the spaces between soil particles and rock grains below the 
landscape. Groundwater comes from precipitation that infitrates the ground. Groundwater 
resources are called aquifers. Many of the characteristics anc1 chemical constiuents of 
groundwater come from the rocks tbat make up the aquifer. 

Water quality parameters were selected to understand the natural seasonal changes in 
groundwater. Table I describes the typical water quality characteristics unrelated to human 
health. Table 2 focuses on typical chemical components, some of which are regulated based on 
concerns for human health. The U.S. Environmental Protection Agency (EPA) publishes primary 
and secondary drinking water regulations that govern municipal drinking water sources. These 
regulations are provided here for comparison. 

EPA 's National Primary Drinking Water Regulations are legally enforceable primary 
standards and treatment techniques that apply to public water systems. Tbe maximum contaminant 
level allowed is listed as El in the tables. 

EPA's National Secondary Drinking Water Regulations set nonmandatory water quality 
standards for 15 parameters. These secondary levels establish guidelines to assist public water 
systems in managing their drinking water for aesthetic considerations (taste color smell, etc.), 
rather than risk to human health. This source is listed as E2 in the tables. 

North Dakota State Uojversity (NDSU) Extension Service. pubtishes guidelines for private wells 
which are not subject to federal and state regulations. This source is listed as NDSU in the tables. 

Table 1. Water Characteristics of Well No. «WellNo». Test Results above Drinking Water 
Recommendations Indicate Possible Taste or Material Issues, not Risk to Buman Health. 
Sample ID: Collection Date: 
Water Tvoe: Collection Time: 

Results Units 1 

Parameter Alkalinity, as bicarbonate (HCQ3·) mg/L 
Alkalinity, as carbonate (Co/ ·) mg/L 
Alkalinity, as hydroxide (OH") mg/L 
Alkalin ity, total as CaCOJ mg/L 

Carbon, total inorganic mg/L 
Carbon, total organic mg/L 
Conductivity uS/cm 
pH 
Total dissolved solids at I 80°C mg/L 
Waterten1perature oc 

1 mg/L means milligrams per liter. equivalent to parts per million or ppm . 
ftS/cm means microseimens per c,entimeter. 

1 Not im.:luded in federal or state drinking water regulations. 

2 

Drinking Water 
Recommendations Source 

NR2 

NR 
NR 

> I 50 relates to 
scaling 

NR 
NR 

<0.85 NDSU 
6.5-8.5 E2 

<500 (<1500) E2 (NDSU) 
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RED TRAIL ENERGY 
CCS PROJECT 
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INTEGRATED CARBON CAPTURE AND STORAGE FOR NORTH DAKOTA ETHANOL PRODUCTION 

Township 139 N 
Range 92 W 
Section 9 & 1 O 

N 

A 

-

o Soil Gas Sample Location 

Landowner: Red Trail Energy 
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