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ATTACHMENT A: DNR initial decision summary for Lawler Carbon Capture 

 

  

Appendix 1



Appendix 2



Appendix 3



Appendix 4



 

ATTACHMENT B: DNR initial decision summary for Goldfield Carbon Capture 
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ATTACHMENT C: Summit Ethanol Plant 2023 Water Usage Spreadsheet 
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Summit Ethanol Plant 2023 Water, Electrical and Natural Gas Usage.
Su

m
m

it 
No

.

Plant Name Nearest City Ethanol 
Production 
Capacity*

MGY

CO2
Production 

*****
millions of 

metric 
tonnes per 

year

Reported 
DNR 

Water
Permit**

MGY

Reported 
2023 

Water 
Usage **

MGY

Ratio 
Reported 
2023 gal. 
water per 

gal. Ethanol

Estimated 
Required 

DNR 
Water
Permit

MGY

Estimated 
2023 

Water 
Usage 
MGY

Ratio
Estimated  
2023 gal. 
water per 

gal. 
Ethanol

Estimated 
Water Usage 

for CO2 
capture *** 

0.4 ratio
MGY

Estimated 
Water Usage 

for CO2 
capture ****

1.05 ratio
MGY

Total 2023 
Ethanol Plant 

and CO2 
capture water 

usage
1.05 ratio

MGY

Total Max DNR 
water permit 

and CO2 capture 
water usage

MGY

Ratio
2023 

permit 
gal. 

water/ 
gal. 

ethanol

Percent 
plant vs. 

city 
water 
usage

%

Water
Equivalent 
number of 

people equal to 
ethanol plant 

2023 water 
usage with CO2 

capture

Electrical
Equivalent 
number of 

people equal to 
ethanol plant 

electrical usage 
with CO2 
capture

Natural Gas
Equivalent 
number of 

people equal to 
ethanol plant 

natural gas 
usage with CO2 

capture

Population
all cities within a 
10 mile radius of 

the ethanol 
plant.

Without 
duplicate cities 
in overlapping 

areas

1 Lakeview Plymouth Energy LLC. Merrill 65 0.16 284.0 299.48 4.61 284.0 299.48 4.61 26.0 68.3 367.7 352.3 4.37 54% 14,400 14,500 42,300 12,402
2 Green Plains Inc. - Shenandoah Shenandoah 80 0.20 92.0 32.67 0.41 240.0 240.00 3.00 32.0 84.0 324.0 324.0 3.00 66% 12,700 17,900 52,000 6,421
3 Quad County Corn Processors Galva 34 0.09 315.0 209.16 6.15 315.0 209.16 6.15 13.6 35.7 244.9 350.7 9.26 67% 9,600 7,600 22,100 4,766
4 Little Sioux Corn Processors Marcus 161 0.40 1036.1 645.77 4.01 1036.1 645.77 4.01 64.4 169.1 814.8 1205.2 6.44 91% 31,900 36,000 104,700 3,208
5 Green Plains Inc. - Superior Superior 60 0.15 422.0 291.16 4.85 422.0 291.16 4.85 24.0 63.0 354.2 485.0 7.03 50% 13,900 13,400 39,000 13,874
6 Louis Dreyfus - Grand Junction Grand Junction 125 0.31 630.7 354.57 2.84 630.7 375.00 3.00 50.0 131.3 506.3 762.0 5.05 78% 19,800 28,000 81,300 5,505
7 Corn LP Goldfield 80 0.20 262.0 172.11 2.15 262.0 240.00 3.00 32.0 84.0 324.0 346.0 3.28 63% 12,700 17,900 52,000 7,567
8 Golden Grain Energy LLC. Mason City 135 0.34 683.0 359.86 2.67 683.0 405.00 3.00 54.0 141.8 546.8 824.8 5.06 41% 21,400 30,200 87,800 30,398
9 Absolute Energy LLC. St. Ansgar 130 0.33 842.7 341.04 2.62 842.7 390.00 3.00 52.0 136.5 526.5 979.2 6.48 79% 20,600 29,100 84,500 5,511

10 Homeland Energy Solution New Hampton 195 0.49 681.2 424.50 2.18 681.2 585.00 3.00 78.0 204.8 789.8 886.0 3.49 85% 30,900 43,600 126,800 5,323
11 Pine Lake Corn Processors LLC. Steamboat Rock 80 0.20 320.0 271.42 3.39 320.0 271.42 3.39 32.0 84.0 355.4 404.0 4.00 57% 13,900 17,900 52,000 10,436
12 Siouxland Energy Cooperatives Sioux Center 65 0.16 425.0 0.00 0.00 425.0 195.00 3.00 26.0 68.3 263.3 493.3 6.54 37% 10,300 14,500 42,300 17,295
13 Lincolnway Energy LLC. Nevada 90 0.23 27.0 0.00 0.00 270.0 270.00 3.00 36.0 94.5 364.5 364.5 3.00 15% 14,300 20,100 58,500 81,400
14 Valero Renewable Fuels - Albert City Albert City 135 0.34 610.0 324.62 2.40 610.0 405.00 3.00 54.0 141.8 546.8 751.8 4.52 91% 21,400 30,200 87,800 2,239
15 POET Biorefining - Arthur Arthur 132 0.33 761.0 375.59 2.85 761.0 396.00 3.00 52.8 138.6 534.6 899.6 5.77 63% 20,900 29,500 85,800 12,484
16 POET Biorefining - Ashton Ashton 68 0.17 250.0 171.46 2.52 250.0 204.00 3.00 27.2 71.4 275.4 321.4 3.68 49% 10,800 15,200 44,200 11,351
17 Valero Renewable Fuels - Charles City Charles City 140 0.35 No Permit 0.00 0.00 420.0 420.00 3.00 56.0 147.0 567.0 567.0 3.00 71% 22,200 31,300 91,000 8,998
18 POET Biorefining - Coon Rapids Coon Rapids 65 0.16 237.4 149.37 2.30 237.4 195.00 3.00 26.0 68.3 263.3 305.7 3.65 83% 10,300 14,500 42,300 2,162
19 POET Biorefining - Corning Corning 90 0.23 No Permit 0.00 0.00 270.0 270.00 3.00 36.0 94.5 364.5 364.5 3.00 88% 14,300 20,100 58,500 1,965
20 POET Biorefining - Emmetsburg Emmetsburg 68 0.17 350.0 211.07 3.10 350.0 211.07 3.10 27.2 71.4 282.5 421.4 5.15 70% 11,100 15,200 44,200 4,826
21 POET Biorefining  Fairbank Fairbank 132 0.33 578.0 368.43 2.79 578.0 396.00 3.00 52.8 138.6 534.6 716.6 4.38 63% 20,900 29,500 85,800 12,039
22 Valero Renewable Fuels - Ft. Dodge Fort Dodge 110 0.28 No Permit 0.00 0.00 330.0 330.00 3.00 44.0 115.5 445.5 445.5 3.00 40% 17,400 24,600 71,500 26,300
23 POET Biorefining - Gowrie Gowrie 90 0.23 No Permit 0.00 0.00 270.0 270.00 3.00 36.0 94.5 364.5 364.5 3.00 83% 14,300 20,100 58,500 2,830
24 POET Biorefining - Hanlontown Hanlontown 80 0.20 245.0 166.36 2.08 245.0 240.00 3.00 32.0 84.0 324.0 329.0 3.06 51% 12,700 17,900 52,000 12,062
25 Valero Renewable Fuels - Hartley Hartley 140 0.35 570.0 389.23 2.78 570.0 420.00 3.00 56.0 147.0 567.0 717.0 4.07 82% 22,200 31,300 91,000 4,767
26 Poet Biorefining - Hudson S.D. Hudson 80 0.20 No Permit 0.00 0.00 240.0 240.00 3.00 32.0 84.0 324.0 324.0 3.00 61% 12,700 17,900 52,000 7,940
27 POET Biorefining Iowa Falls Iowa Falls 112 0.28 525.0 347.75 3.10 525.0 347.75 3.10 44.8 117.6 465.4 642.6 4.69 75% 18,200 25,100 72,800 6,030
28 POET Biorefining - Jewel Jewel 90 0.23 No Permit 0.00 0.00 270.0 270.00 3.00 36.0 94.5 364.5 364.5 3.00 69% 14,300 20,100 58,500 6,533
29 Valero Renewable Fuels - Lakota Lakota 110 0.28 0.0 239.58 2.18 330.0 330.00 3.00 44.0 115.5 445.5 445.5 3.00 88% 17,400 24,600 71,500 2,369
30 POET Biorefining - Menlo Menlo 132 0.33 No Permit 0.00 0.00 396.0 396.00 3.00 52.8 138.6 534.6 534.6 3.00 82% 20,900 29,500 85,800 4,747
31 POET Biorefining  Shell Rock Shell Rock 131 0.33 578.0 368.43 2.81 578.0 393.00 3.00 52.4 137.6 530.6 715.6 4.41 57% 20,800 29,300 85,200 15,369

Totals 3205 8.06 10,725 6,514 13,642 10,151 1,282 3,365 13,516 17,007 61% 529,004 717,362 2,083,250 338,286
* Per Iowa Renewable Fuels Association or company web page Weighted average 2023 gal. water/ gal. ethanol w/o CO2 capture 3.17 w/ CO2 capture 4.22 Permit water/ gal. 5.31 %/ total 16.5% 22.4% 65.1% 10.6%

** per DNR WACOP Permit Search Assumed minimum ratio gal. water/ gal. ethanol 3.0 Average percent plant vs. city water usage 66% 2022 population of Iowa 3,201,000

*** Ratio calculated from Trimeric Red Trail Energy Report 29 Nov 2019 0.4 Assumed daily city water use/ person/ day - gallons 70

**** Ratio calculated from the Illinois ISGS CO2 capture report. 1.05 Minimum 33 3.00 237 195 3.00 36 245 Water****** Electrical Natural Gas

*****Ratio for tonnes CO2 produced per MG Ethanol 2514 Maximum 646 6.15 1036 646 6.15 205 815 Equivalent people/ million gallon ethanol 158.5 223.8 650.0

Average 436 ******At 3 gallon water/ gal. ethanol

Original Route on Docket HLP-2021-0001 Ethanol plants without a DNR water permit or no reported  2023 water usage

Added to Route on Docket HLP-2023-0004 on 19 June 2023 Ethanol plants operating at less than capacity or less than minimum water/ ethanol ratio

Added to IUB Docket HLP-2024-0001 - 0014 on 4 March 2024 Entered Values
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ATTACHMENT D: Application form for water withdrawal 
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ATTACHMENT E: Water usage charts for Lakeview Plymouth Energy, Merill 
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#1 Lakeview Plymouth Energy LLC. Merrill Ethanol Plant Energy and Water Usage vs. Cities within a 10 mile radius
Ethanol Plant without CO2 Capture

No. Ethanol Plant/ Town Population **Water 
Permit 
Value
MGY

**2023
Water 
Usage
MGY

Comments

Ethanol Plant - Near Merrill Iowa - -
Lakeview Plymouth Energy LLC. 284.0 299.5 Without CO2 capture water requirement

Combined Towns All Water Usage 316.9 316.9 City residential use assumes 70 gal./person/day

1 Seney 50 1.3 1.3 Water usage too small to require a permit
2 Brunsville 129 3.3 3.3 Water usage too small to require a permit
3 Merrill 717 18.3 18.3

4 Hinton 935 23.9 23.9

5 Le Mars 10,571 270.1 270.1

Percentage of ethanol plant usage of total water usage 12,402 47.3% 48.6%

Conclusion: Without CO2 Capture
 This ethanol plant consumes 49% of the water used by the cities and plant
 within the surrounding 10 mile radius (314 square miles).
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#1 Lakeview Plymouth Energy LLC. Merrill Ethanol Plant Energy and Water Usage vs. Cities within a 10 mile radius
Ethanol Plant with  CO2 Capture

No. Ethanol Plant/ Town Population **Water 
Permit 
Value
MGY

**2023
Water 
Usage
MGY

2023
Water 
Usage

% of Total

Comments

Ethanol Plant - Near Merrill Iowa - - - -
1 Seney 50 1.3 1.3 Water usage too small to require a permit
2 Brunsville 129 3.3 3.3 Water usage too small to require a permit

No Permits 179 4.6 4.6 0.7%
3 Merrill 717 18.3 18.3 2.7%
4 Hinton 935 23.9 23.9 3.5%
5 Le Mars 10571 270.1 270.1 39.5%
9 Ethanol plant water for Ethanol Production 284 299.5 43.7% Without CO2 Capture water requirement

10 Ethanol Plant water for CO2 Capture 68.3 68.3 10.0% Additional CO2 Capture water requirement

Total Plant and Towns 12,402 669.1 684.6 100.0%
Percentage of ethanol plant usage of total water usage 52.6% 53.7%

Conclusion: With CO2 Capture

65

1.05

68.25
Calculate ratio of gallons of water/ gallons of Ethanol 4.6
Total water requirement of towns and Ethanol plant - MGY 689.2
Total water requirement of towns - MGY 321.4
Total water requirement for ethanol plant - MGY 367.7
Ratio of ethanol plant water use vs. surrounding area 1.14
Percentage of ethanol plant usage of total water usage 53.4%
Total Population within the 10 mile radius 12,402

*Ethanol Production Capacity of Plant - MGY
Factor: Water required to cool and compress the CO2 for 
capture - MGY Water/ MGY Ethanol
Calculate additional water required for CO2 Capture - MGY

 This ethanol plant consumes 54% of the water used by the cities and plant 
within the surrounding 10 mile radius (314 square miles)
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#1 Lakeview Plymouth Energy LLC. Merrill Ethanol Plant Energy and Water Usage vs. Cities within a 10 mile radius
Water Use
Typical water use per person per day - Gallons/ person/ day 70
Equivalent # of people ethanol plant water use w/o CO2 capture 11,721
Equivalent # of people ethanol plant water use w/ CO2 capture 14,393

Electricity Use
Electricity to produce Ethanol - kWh/ gallon EtOH for production 0.6
Total Electricity used to produce ethanol - kWh 39,000,000
Electrical use to capture CO2 - kWh/ gallon EtOH 0.377
Total Electricity used to capture CO2 -  kWh 24,505,000
Total  electricity to  produce ethanol and capture CO2 - kWh 63,505,000
Typical electrical use/ residence - kWh/year 10,476.0
Equivalent number of residences 6,062.0
Number of people / residence 2.4
Equivalent number of people 14,549

Natural Gas Use
Natural gas use per gallon of ethanol for production - BTU's/ gal. 26,000
Natural gas use for ethanol plant - BTU's 1.690E+12
Natural gas use per gal. of ethanol for CO2 capture - BTU's/ gal. 0
Typical Natural Gas use/ residence - BTU's/ year 96,000,000
Equivalent number of residences 17,604
Number of people / residence 2.4
Equivalent number of people 42,250

* Ethanol Capacity per Iowa Renewable Fuels Association ** Ethanol Plant Water usage per the greater of DNR WACOP Permit or 3 times ethanol capacity.
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No. 1 Lakeview Plymouth Energy Ethanol Plant (65 MGY) near Merrill

Don Johannsen
May 2024 Print Date:5/20/2024

No Permits, 4.6, 0.7% Merrill, 18.3, 2.7% Hinton, 23.9, 3.5%

Le Mars, 270.1, 39.5%

Ethanol plant water for 
Ethanol Production, 

299.5, 43.7%

Ethanol Plant water for 
CO2 Capture, 68.3, 10.0%

Ethanol plant 2023 water usage vs. surrounding residential water usage of towns within 
a ten mile radius MGY (Millions of Gallons per Year).

With the proposed CO2 capture
system the Plymouth Energy

Merrill  Plant will use 54%
of the total water used by the
plant and cities within the
surrounding 10 mile radius.
(314 square miles)

4.6 gallons of water per gallon of ethanol used for production.
An additional 1.05 gallon is required for CO2 capture.

With combined production and
CO2 capture the ethanol
plant power and 2023 water 
usage  would be equivalent to:
Water:  14,400 people.
Electricity: 14,500 People.
Natural Gas: 42,300 People

The plant draws it's water from an alluvial source.

No Permit cities:
Seney
Brunsville

The total population of the
cities within the 10 mile radius
is 12,400.

LeMars reported a water usage
of 1278 MGY in 2023.  This would
be 331 gal/person/day vs. a
typical value of 70 - over 5 times
average water usage.

This plant uses as much 
water as all the cities 
within a 10 mile radius.
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ATTACHMENT F: Water usage charts for Green Plains, Shenandoah 

 

  

Appendix 22



#2 Green Plains Inc. Shenandoah Ethanol Plant Energy and Water Usage vs. Cities within a 10 mile radius
Ethanol Plant without CO2 Capture

No. Ethanol Plant/ Town Population **Water 
Permit 
Value
MGY

**2023
Water 
Usage
MGY

Comments

Ethanol Plant - Near Shenandoah Iowa - -
Green Plains Inc. Shenandoah Plant 240.0 240.0 Without CO2 capture water requirement

Combined Towns All Water Usage 164.1 164.1 City residential use assumes 70 gal./person/day

1 Imogene 39 1.0 1.0 Water usage too small to require a permit
2 Riverton 245 6.3 6.3

3 Farragut 490 12.5 12.5

4 Essex 722 18.4 18.4

5 Shenandoah 4,925 125.8 125.8

Percentage of ethanol plant usage of total water usage 6,421 59.4% 59.4%

Conclusion: Without CO2 Capture
 This ethanol plant consumes 59% of the water used by the cities and plant
 within the surrounding 10 mile radius (314 square miles).
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#2 Green Plains Inc. Shenandoah Ethanol Plant Energy and Water Usage vs. Cities within a 10 mile radius
Ethanol Plant with  CO2 Capture

No. Ethanol Plant/ Town Population **Water 
Permit 
Value
MGY

**2023
Water 
Usage
MGY

2023
Water 
Usage

% of Total

Comments

Ethanol Plant - Near Shenandoah Iowa - - - - City residential use assumes 70 gal./person/day

1 Imogene 39 1.0 1.0 0.2% Water usage too small to require a permit
2 Riverton 245 6.3 6.3 1.3%
3 Farragut 490 12.5 12.5 2.6%
4 Essex 722 18.4 18.4 3.8%
5 Shenandoah 4925 125.8 125.8 25.8%
6 Ethanol plant water for Ethanol Production 240 240 49.2% Without CO2 Capture water requirement
7 Ethanol Plant water for CO2 Capture 84.0 84.0 17.2% Additional CO2 Capture water requirement

Total Plant and Towns 6,421 488.1 488.1 100.0%
Percentage of ethanol plant usage of total water usage 66.4% 66.4%

Conclusion: With CO2 Capture

80

1.05

84
Calculate ratio of gallons of water/ gallons of Ethanol 3.0
Total water requirement of towns and Ethanol plant - MGY 488.1
Total water requirement of towns - MGY 164.1
Total water requirement for ethanol plant - MGY 324.0
Ratio of ethanol plant water use vs. surrounding area 1.97
Percentage of ethanol plant usage of total water usage 66.4%
Total Population within the 10 mile radius 6,421

*Ethanol Production Capacity of Plant - MGY
Factor: Water required to cool and compress the CO2 for 
capture - MGY Water/ MGY Ethanol
Calculate additional water required for CO2 Capture - MGY

 This ethanol plant consumes 66% of the water used by the cities and plant 
within the surrounding 10 mile radius (314 square miles)
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#2 Green Plains Inc. Shenandoah Ethanol Plant Energy and Water Usage vs. Cities within a 10 mile radius
Water Use
Typical water use per person per day - Gallons/ person/ day 70
Equivalent # of people ethanol plant water use w/o CO2 capture 9,393
Equivalent # of people ethanol plant water use w/ CO2 capture 12,681

Electricity Use
Electricity to produce Ethanol - kWh/ gallon EtOH for production 0.6
Total Electricity used to produce ethanol - kWh 48,000,000
Electrical use to capture CO2 - kWh/ gallon EtOH 0.377
Total Electricity used to capture CO2 -  kWh 30,160,000
Total  electricity to  produce ethanol and capture CO2 - kWh 78,160,000
Typical electrical use/ residence - kWh/year 10,476.0
Equivalent number of residences 7,460.9
Number of people / residence 2.4
Equivalent number of people 17,906

Natural Gas Use
Natural gas use per gallon of ethanol for production - BTU's/ gal. 26,000
Natural gas use for ethanol plant - BTU's 2.080E+12
Natural gas use per gal. of ethanol for CO2 capture - BTU's/ gal. 0
Typical Natural Gas use/ residence - BTU's/ year 96,000,000
Equivalent number of residences 21,667
Number of people / residence 2.4
Equivalent number of people 52,000

* Ethanol Capacity per Iowa Renewable Fuels Association ** Water usage per the greater of DNR WACOP Permit or 3 times ethanol capacity.
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#2 Green Plains Inc. Ethanol Plant (80 MGY) near Shenandoah

Don Johannsen
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Imogene, 1.0, 0.2%
Riverton, 6.3, 1.3% Farragut , 12.5, 2.6% Essex, 18.4, 3.8%

Shenandoah, 125.8, 25.8%

Ethanol plant water for Ethanol 
Production, 240, 49.2%

Ethanol Plant water for 
CO2 Capture, 84.0, 17.2%

Ethanol plant 2023 water usage vs. surrounding residential water usage of towns within 
a ten mile radius MGY (Millions of Gallons per Year).

With the proposed CO2 capture
system the Green Plains Inc.

Shenandoah  Plant will use 66%
of the total water used by the
plant and cities within the
surrounding 10 mile radius.
(314 square miles)

3.0 gallons of water per gallon of ethanol used for production.
An additional 1.05 is required for CO2 capture.

With combined production and
CO2 capture the ethanol
plant power and 2023 water 
usage  would be equivalent to:
Water:  12,700 people.
Electricity: 17,900 People.
Natural Gas: 52,000 People

The plant draws it's water from an unconsolidated aquifer.  
The water level in this area has been stable since 2015.

No Permit cities:
Imogene

The total population of the
cities within the 10 mile radius
is 6,421

The ethanol plant will 
use twice as much
water as the cities
within a 10 mile radius
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ATTACHMENT G: Water usage charts for Quad County Corn Processors, Galva 
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#3 Quad County Corn Processors - Galva Ethanol Plant Energy and Water Usage vs. Cities within a 10 mile radius
Ethanol Plant without CO2 Capture

No. Ethanol Plant/ Town Population **Water 
Permit 
Value
MGY

**2023
Water 
Usage
MGY

Comments

Ethanol Plant - Near Galva Iowa - -
Quad County Corn Processors Galva Plant 315 209.2 Without CO2 capture water requirement

Combined Towns All Water Usage 121.8 121.8 City residential use assumes 70 gal./person/day

1 Hanover 50 1.3 1.3 Water usage too small to require a permit
2 Galva 435 11.1 11.1

3 Schaller 729 18.6 18.6

4 Holstein 1,501 38.4 38.4

5 Ida Grove 2,051 52.4 52.4

Percentage of ethanol plant usage of total water usage 4,766 72.1% 63.2%

Conclusion: Without CO2 Capture
 This ethanol plant consumes 63% of the water used by the cities and plant
 within the surrounding 10 mile radius (314 square miles).
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#3 Quad County Corn Processors - Galva Ethanol Plant Energy and Water Usage vs. Cities within a 10 mile radius
Ethanol Plant with  CO2 Capture

No. Ethanol Plant/ Town Population **Water 
Permit 
Value
MGY

**2023
Water 
Usage
MGY

2023
Water 
Usage

% of Total

Comments

Ethanol Plant - Near Galva Iowa - - - - City residential use assumes 70 gal./person/day

1 Hanover 50 1.3 1.3 0.3% Water usage too small to require a permit
2 Galva 435 11.1 11.1 3.0%
3 Schaller 729 18.6 18.6 5.1%
4 Holstein 1501 38.4 38.4 10.5%
5 Ida Grove 2051 52.4 52.4 14.3%
6 Ethanol plant water for Ethanol Production 315.0 209.2 57.0% Without CO2 Capture water requirement
7 Ethanol Plant water for CO2 Capture 35.7 35.7 9.7% Additional CO2 Capture water requirement

Total Plant and Towns 4,766 472.5 366.6 100.0%
Percentage of ethanol plant usage of total water usage 74.2% 66.8%

Conclusion: With CO2 Capture

34

1.05

35.7
Calculate ratio of gallons of water/ gallons of Ethanol 6.2
Total water requirement of towns and Ethanol plant - MGY 366.6
Total water requirement of towns - MGY 121.8
Total water requirement for ethanol plant - MGY 244.9
Ratio of ethanol plant water use vs. surrounding area 2.01
Percentage of ethanol plant usage of total water usage 66.8%
Total Population within the 10 mile radius 4,766

*Ethanol Production Capacity of Plant - MGY
Factor: Water required to cool and compress the CO2 for 
capture - MGY Water/ MGY Ethanol
Calculate additional water required for CO2 Capture - MGY

 This ethanol plant consumes 67% of the water used by the cities and plant 
within the surrounding 10 mile radius (314 square miles)
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#3 Quad County Corn Processors - Galva Ethanol Plant Energy and Water Usage vs. Cities within a 10 mile radius
Water Use
Typical water use per person per day - Gallons/ person/ day 70
Equivalent # of people ethanol plant water use w/o CO2 capture 8,186
Equivalent # of people ethanol plant water use w/ CO2 capture 9,584

Electricity Use
Electricity to produce Ethanol - kWh/ gallon EtOH for production 0.6
Total Electricity used to produce ethanol - kWh 20,400,000
Electrical use to capture CO2 - kWh/ gallon EtOH 0.377
Total Electricity used to capture CO2 -  kWh 12,818,000
Total  electricity to  produce ethanol and capture CO2 - kWh 33,218,000
Typical electrical use/ residence - kWh/year 10,476.0
Equivalent number of residences 3,170.9
Number of people / residence 2.4
Equivalent number of people 7,610

Natural Gas Use
Natural gas use per gallon of ethanol for production - BTU's/ gal. 26,000
Natural gas use for ethanol plant - BTU's 884,000,000,000
Natural gas use per gal. of ethanol for CO2 capture - BTU's/ gal. 0
Typical Natural Gas use/ residence - BTU's/ year 96,000,000
Equivalent number of residences 9,208
Number of people / residence 2.4
Equivalent number of people 22,100

* Ethanol Capacity per Iowa Renewable Fuels Association ** Water usage per the greater of DNR WACOP Permit or 3 times ethanol capacity.
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#3 Quad County Corn Processors Ethanol Plant (34 MGY) near Galva

Don Johannsen
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Hanover, 1.3, 0.3% Galva, 11.1, 3.0% Schaller, 18.6, 5.1%

Holstein, 38.4, 10.5%

Ida Grove, 52.4, 14.3%

Ethanol plant water for 
Ethanol Production, 

209.2, 57.0%

Ethanol Plant water for 
CO2 Capture, 35.7, 9.7%

Ethanol plant 2023 water usage vs. surrounding residential water usage of towns within 
a ten mile radius MGY (Millions of Gallons per Year).

With the proposed CO2 capture
system the Quad County Corn

Processors Galva  Plant will use
67% of the total water used by 
the plant and cities within the
surrounding 10 mile radius.
(314 square miles)

6.2 gallons of water per gallon of ethanol is
used for production.  This plant has the highest
water to ethanol ratio of all the Summit plants.
An additional 1.05 gallon is required for
CO2 capture.

With combined production and
CO2 capture the ethanol
plant power and 2023 water 
usage  would be equivalent to:
Water:  9,600 people.
Electricity: 7,600 People.
Natural Gas: 22,100 People

The plant draws it's water from the  Cretaceous aquifer.
This aquifer has been stable since 2015

Non Permit cities:
Hanover

The total population of the
cities within the 10 mile radius
is 4,766.

This plant will use twice
as much water as the 
cities within a 10 mile 
radius of the plant.
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ATTACHMENT H: Water usage charts for Little Sioux Corn Processors, Marcus 
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#4 Little Sioux Corn Processors Ethanol Plant Energy and Water Usage vs. Cities within a 10 mile radius
Ethanol Plant without CO2 Capture

No. Ethanol Plant/ Town Population **Water 
Permit 
Value
MGY

**2023
Water 
Usage
MGY

Comments

Ethanol Plant - Near Marcus Iowa - -
Little Sioux Corn Processors Marcus Plant 1036.1 645.8 Without CO2 capture water requirement

Combined Towns All Water Usage 82.0 82.0 City residential use assumes 70 gal./person/day

1 Germantown 50 1.3 1.3 Water usage too small to require a permit
2 Meridan 161 4.1 4.1 Water usage too small to require a permit
3 Cleghorn 240 6.1 6.1

4 Marcus 1,079 27.6 27.6

5 Remsen 1,678 42.9 42.9

Percentage of ethanol plant usage of total water usage 3,208 92.7% 88.7%

Conclusion: Without CO2 Capture
 This ethanol plant consumes 89% of the water used by the cities and plant
 within the surrounding 10 mile radius (314 square miles).

Don Johannsen
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#4 Little Sioux Corn Processors Ethanol Plant Energy and Water Usage vs. Cities within a 10 mile radius
Ethanol Plant with  CO2 Capture

No. Ethanol Plant/ Town Population **Water 
Permit 
Value
MGY

**2023
Water 
Usage
MGY

2023
Water 
Usage

% of Total

Comments

Ethanol Plant - Near Marcus Iowa - - - - City residential use assumes 70 gal./person/day

1 Germantown 50 1.3 1.3 0.1% Water usage too small to require a permit
2 Meridan 161 4.1 4.1 0.5% Water usage too small to require a permit
3 Cleghorn 240 6.1 6.1 0.7%
4 Marcus 1079 27.6 27.6 3.1%
5 Remsen 1678 42.9 42.9 4.8%
6 Ethanol plant water for Ethanol Production 1036.1 645.8 72.0% Without CO2 Capture water requirement
7 Ethanol Plant water for CO2 Capture 169.1 169.1 18.9% Additional CO2 Capture water requirement

Total Plant and Towns 3,208 1287.1 896.8 100.0%
Percentage of ethanol plant usage of total water usage 93.6% 90.9%

Conclusion: With CO2 Capture

161

1.05

169.05
Calculate ratio of gallons of water/ gallons of Ethanol 4.0
Total water requirement of towns and Ethanol plant - MGY 896.8
Total water requirement of towns - MGY 82.0
Total water requirement for ethanol plant - MGY 814.8
Ratio of ethanol plant water use vs. surrounding area 9.94
Percentage of ethanol plant usage of total water usage 90.9%
Total Population within the 10 mile radius 3,208

*Ethanol Production Capacity of Plant - MGY
Factor: Water required to cool and compress the CO2 for 
capture - MGY Water/ MGY Ethanol
Calculate additional water required for CO2 Capture - MGY

 This ethanol plant consumes 91% of the water used by the cities and plant 
within the surrounding 10 mile radius (314 square miles)

Don Johannsen
May 2024 Page 9 of 11 Print Date: 5/20/2024

Appendix 34



#4 Little Sioux Corn Processors Ethanol Plant Energy and Water Usage vs. Cities within a 10 mile radius
Water Use
Typical water use per person per day - Gallons/ person/ day 70
Equivalent # of people ethanol plant water use w/o CO2 capture 25,275
Equivalent # of people ethanol plant water use w/ CO2 capture 31,891

Electricity Use
Electricity to produce Ethanol - kWh/ gallon EtOH for production 0.6
Total Electricity used to produce ethanol - kWh 96,600,000
Electrical use to capture CO2 - kWh/ gallon EtOH 0.377
Total Electricity used to capture CO2 -  kWh 60,697,000
Total  electricity to  produce ethanol and capture CO2 - kWh 1.573E+08
Typical electrical use/ residence - kWh/year 10,476.0
Equivalent number of residences 15,015.0
Number of people / residence 2.4
Equivalent number of people 36,036

Natural Gas Use
Natural gas use per gallon of ethanol for production - BTU's/ gal. 26,000
Natural gas use for ethanol plant - BTU's 4.186E+12
Natural gas use per gal. of ethanol for CO2 capture - BTU's/ gal. 0
Typical Natural Gas use/ residence - BTU's/ year 96,000,000
Equivalent number of residences 43,604
Number of people / residence 2.4
Equivalent number of people 104,650

* Ethanol Capacity per Iowa Renewable Fuels Association ** Water usage per the greater of DNR WACOP Permit or 3 times ethanol capacity.

Don Johannsen
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#4 Little Sioux Corn Processors Ethanol Plant (161 MGY) near Marcus

Don Johannsen
May 2024 Page 11 of 11 Print Date:5/20/2024

Germantown, 1.3, 0.1% Meridan, 4.1, 0.5% Cleghorn, 6.1, 0.7%
Marcus, 27.6, 3.1%

Remsen, 42.9, 4.8%

Ethanol plant water for 
Ethanol Production, 

645.8, 72.0%

Ethanol Plant water for 
CO2 Capture, 169.1, 

18.9%

Ethanol plant 2023 water usage vs. surrounding residential water usage of towns within 
a ten mile radius MGY (Millions of Gallons per Year).

With the proposed CO2 capture
system the Little Sioux Corn

Processors  Plant will use 91%
of the total water used by the
plant and cities within the
surrounding 10 mile radius.
(314 square miles)

4.0 gallons of water per gallon of ethanol
is used for production.  An additional 1.05
gallon is required for CO2 capture.

With combined production and
CO2 capture the ethanol
plant power and 2023 water 
usage  would be equivalent to:
Water:  31,900 people.
Electricity: 36,000 People.
Natural Gas: 104,650 People

The plant draws it's water from the  Devonian aquifer
The water level in the area has been stable since 2015

No Permit cities:
Germantown
Meridan

The total population of the
cities within the 10 mile radius
is 3,208

This plant will use
9 times as much water
as the cities within
a 10 mile radius.
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ATTACHMENT I: Water usage charts for Green Plains, Superior 
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#5 Green Plains - Superior Ethanol Plant Energy and Water Usage vs. Cities within a 10 mile radius
Ethanol Plant without CO2 Capture

No. Ethanol Plant/ Town Population **Water 
Permit 
Value
MGY

**2023
Water 
Usage
MGY

Comments

Ethanol Plant - Near Superior Iowa - -
Green Plains Inc. - Superior  Plant 422.0 291.2 Without CO2 capture water requirement

Combined Towns All Water Usage 354.5 354.5 City residential use assumes 70 gal./person/day

1 Superior 132 3.4 3.4 Water usage too small to require a permit
2 Orleans 521 13.3 13.3 Water usage too small to require a permit
3 Arnolds Park/ Okoboji 1,878 48.0 48.0

4 Spirt Lake 5,439 139.0 139.0

5 Estherville 5,904 150.8 150.8

Percentage of ethanol plant usage of total water usage 13,874 54.35% 45.10%

Conclusion: Without CO2 Capture
 This ethanol plant consumes 45% of the water used by the cities and plant
 within the surrounding 10 mile radius (314 square miles).

Don Johannsen
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#5 Green Plains - Superior Ethanol Plant Energy and Water Usage vs. Cities within a 10 mile radius
Ethanol Plant with  CO2 Capture

No. Ethanol Plant/ Town Population **Water 
Permit 
Value
MGY

**2023
Water 
Usage
MGY

2023
Water 
Usage

% of Total

Comments

Ethanol Plant - Near Superior Iowa - - - - City residential use assumes 70 gal./person/day

1 Superior 132 3.4 3.4 0.5% Water usage too small to require a permit
2 Orleans 521 13.3 13.3 1.9% Water usage too small to require a permit
3 Arnolds Park/ Okoboji 1878 48.0 48.0 6.8%
4 Spirt Lake 5439 139.0 139.0 19.6%
5 Estherville 5904 150.8 150.8 21.3%
6 Ethanol plant water for Ethanol Production 422.0 291.2 41.1% Without CO2 Capture water requirement
7 Ethanol Plant water for CO2 Capture 63.0 63.0 8.9% Additional CO2 Capture water requirement

Total Plant and Towns 13,874 839.5 708.6 100.0%
Percentage of ethanol plant usage of total water usage 57.8% 50.0%

Conclusion: With CO2 Capture

60

1.05

63
Calculate ratio of gallons of water/ gallons of Ethanol 4.9
Total water requirement of towns and Ethanol plant - MGY 708.6
Total water requirement of towns - MGY 354.5
Total water requirement for ethanol plant - MGY 354.2
Ratio of ethanol plant water use vs. surrounding area 1.00
Percentage of ethanol plant usage of total water usage 50.0%
Total Population within the 10 mile radius 13,874

*Ethanol Production Capacity of Plant - MGY
Factor: Water required to cool and compress the CO2 for 
capture - MGY Water/ MGY Ethanol
Calculate additional water required for CO2 Capture - MGY

 This ethanol plant consumes 50% of the water used by the cities and plant 
within the surrounding 10 mile radius (314 square miles)

Don Johannsen
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#5 Green Plains - Superior Ethanol Plant Energy and Water Usage vs. Cities within a 10 mile radius
Water Use
Typical water use per person per day - Gallons/ person/ day 70
Equivalent # of people ethanol plant water use w/o CO2 capture 11,396
Equivalent # of people ethanol plant water use w/ CO2 capture 13,861

Electricity Use
Electricity to produce Ethanol - kWh/ gallon EtOH for production 0.6
Total Electricity used to produce ethanol - kWh 36,000,000
Electrical use to capture CO2 - kWh/ gallon EtOH 0.377
Total Electricity used to capture CO2 -  kWh 22,620,000
Total  electricity to  produce ethanol and capture CO2 - kWh 5.862E+07
Typical electrical use/ residence - kWh/year 10,476.0
Equivalent number of residences 5,595.6
Number of people / residence 2.4
Equivalent number of people 13,430

Natural Gas Use
Natural gas use per gallon of ethanol for production - BTU's/ gal. 26,000
Natural gas use for ethanol plant - BTU's 1.560E+12
Natural gas use per gal. of ethanol for CO2 capture - BTU's/ gal. 0
Typical Natural Gas use/ residence - BTU's/ year 96,000,000
Equivalent number of residences 16,250
Number of people / residence 2.4
Equivalent number of people 39,000

* Ethanol Capacity per Iowa Renewable Fuels Association ** Water usage per the greater of DNR WACOP Permit or 3 times ethanol capacity.

Don Johannsen
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#5 Green Plains Inc. Ethanol Plant (60 MGY) near Superior
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Superior, 3.4, 0.5% Orleans, 13.3, 1.9% Arnolds Park/ Okoboji, 48.0, 6.8%

Spirt Lake, 139.0, 19.6%

Estherville, 150.8, 21.3%

Ethanol plant water for 
Ethanol Production, 

291.2, 41.1%

Ethanol Plant water for 
CO2 Capture, 63.0, 8.9%

Ethanol plant 2023 water usage vs. surrounding residential water usage of towns within 
a ten mile radius MGY (Millions of Gallons per Year).

With the proposed CO2 capture
system the Green Plains Inc.

Superior Plant will use 50%
of the total water used by the
plant and cities within the
surrounding 10 mile radius.
(314 square miles)

4.9 gallons of water per gallon of ethanol is used for production.
An additional 1.05 is required for CO2 capture.

With combined production and
CO2 capture the ethanol
plant power and 2023 water 
usage  would be equivalent to:
Water:  13,900 people.
Electricity: 13,400 People.
Natural Gas: 39,000 People

The plant draws it's water from the  Cretaceous Aquifer
Water levels in this area are down as much as 30 feet since 2015

No Permit cities:
Superior
Orleans

The total population of the
cities within the 10 mile radius
is 13,874.

Estherville reported 2023
water usage of 396 MGY

and a population of 5,904.
This is 184 gal. per
person/day  - about
2.5  times the typical
residential water usage
of 70 gal./ day.

This plant will use as much water as all the cities
within a 10 mile radius of the plant.
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ATTACHMENT J: Water usage charts for Louis Dreyfus, Grand Junction 
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#6 Louis Dreyfuss - Grand Junction Ethanol Plant Energy and Water Usage vs. Cities within a 10 mile radius
Ethanol Plant without CO2 Capture

No. Ethanol Plant/ Town Population **Water 
Permit 
Value
MGY

**2023
Water 
Usage
MGY

Comments

Ethanol Plant - Near Grand Junction, Iowa - -
Louis Dreyfuss - Grand Junction  Plant 630.7 375.0 Without CO2 capture water requirement

Combined Towns All Water Usage 140.7 140.7 City residential use assumes 70 gal./person/day

1 Berkley 23 0.6 0.6 Water usage too small to require a permit
2 Dana 38 1.0 1.0 Water usage too small to require a permit
3 Beaver 46 1.2 1.2 Water usage too small to require a permit
4 Cooper 50 1.3 1.3 Water usage too small to require a permit
5 Rippey 220 5.6 5.6 Water usage too small to require a permit
6 Paton 221 5.6 5.6

7 Grand Junction 725 18.5 18.5

8 Jefferson 4,182 106.9 106.9

Percentage of ethanol plant usage of total water usage 5,505 81.8% 72.7%

Conclusion: Without CO2 Capture
 This ethanol plant consumes 73% of the water used by the cities and plant
 within the surrounding 10 mile radius (314 square miles).

Don Johannsen
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#6 Louis Dreyfuss - Grand Junction Ethanol Plant Energy and Water Usage vs. Cities within a 10 mile radius
Ethanol Plant with  CO2 Capture

No. Ethanol Plant/ Town Population **Water 
Permit 
Value
MGY

**2023
Water 
Usage
MGY

2023
Water 
Usage

% of Total

Comments

Ethanol Plant - Near Grand Junction, Iowa - - - - City residential use assumes 70 gal./person/day

1 Berkley 23 0.6 0.6 Water usage too small to require a permit
2 Dana 38 1.0 1.0 Water usage too small to require a permit
3 Beaver 46 1.2 1.2 Water usage too small to require a permit
4 Cooper 50 1.3 1.3 Water usage too small to require a permit
5 Rippey 220 5.6 5.6 Water usage too small to require a permit

No Permit 377 9.6 9.6 1.5%
6 Paton 221 5.6 5.6 0.9%
7 Grand Junction 725 18.5 18.5 2.9%
8 Jefferson 4182 106.9 106.9 16.5%
9 Ethanol plant water for Ethanol Production 630.7 375 58.0% Without CO2 Capture water requirement

10 Ethanol Plant water for CO2 Capture 131.3 131.3 20.3% Additional CO2 Capture water requirement

Total Plant and Towns 5,505 902.6 646.9 100.0%
Percentage of ethanol plant usage of total water usage 84.4% 78.3%

Conclusion: With CO2 Capture

125

1.05

131.25
Calculate ratio of gallons of water/ gallons of Ethanol 3.0
Total water requirement of towns and Ethanol plant - MGY 656.5
Total water requirement of towns - MGY 150.3
Total water requirement for ethanol plant - MGY 506.3
Ratio of ethanol plant water use vs. surrounding area 3.37
Percentage of ethanol plant usage of total water usage 77.1%
Total Population within the 10 mile radius 5,505

*Ethanol Production Capacity of Plant - MGY
Factor: Water required to cool and compress the CO2 for 
capture - MGY Water/ MGY Ethanol
Calculate additional water required for CO2 Capture - MGY

 This ethanol plant consumes 78% of the water used by the cities and plant 
within the surrounding 10 mile radius (314 square miles)
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#6 Louis Dreyfuss - Grand Junction Ethanol Plant Energy and Water Usage vs. Cities within a 10 mile radius
Water Use
Typical water use per person per day - Gallons/ person/ day 70
Equivalent # of people ethanol plant water use w/o CO2 capture 14,677
Equivalent # of people ethanol plant water use w/ CO2 capture 19,814

Electricity Use
Electricity to produce Ethanol - kWh/ gallon EtOH for production 0.6
Total Electricity used to produce ethanol - kWh 75,000,000
Electrical use to capture CO2 - kWh/ gallon EtOH 0.377
Total Electricity used to capture CO2 -  kWh 47,125,000
Total  electricity to  produce ethanol and capture CO2 - kWh 1.221E+08
Typical electrical use/ residence - kWh/year 10,476.0
Equivalent number of residences 11,657.6
Number of people / residence 2.4
Equivalent number of people 27,978

Natural Gas Use
Natural gas use per gallon of ethanol for production - BTU's/ gal. 26,000
Natural gas use for ethanol plant - BTU's 3.250E+12
Natural gas use per gal. of ethanol for CO2 capture - BTU's/ gal. 0
Typical Natural Gas use/ residence - BTU's/ year 96,000,000
Equivalent number of residences 33,854
Number of people / residence 2.4
Equivalent number of people 81,250

* Ethanol Capacity per Iowa Renewable Fuels Association ** Water usage per the greater of DNR WACOP Permit or 3 times ethanol capacity.
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#6 Louis Dreyfuss Ethanol Plant (125 MGY) near Grand Junction
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No Permit, 9.6, 1.5% Paton, 5.6, 0.9% Grand Junction, 18.5, 2.9%

Jefferson, 106.9, 16.5%

Ethanol plant water for 
Ethanol Production, 375, 

58.0%

Ethanol Plant water for 
CO2 Capture, 131.3, 

20.3%

Ethanol plant 2023 water usage vs. surrounding residential water usage of towns within 
a ten mile radius MGY (Millions of Gallons per Year).

With the proposed CO2 capture
system the Louis Dreyfuss 

Grand Junction  Plant will use
78% of the total water used by

the plant and cities within the
surrounding 10 mile radius.
(314 square miles)

3.0 gallons of water per gallon of ethanol is used for production.
An additional 1.05 gallon is required for CO2 capture.

With combined production and
CO2 capture the ethanol
plant power and 2023 water 
usage  would be equivalent to:
Water:  19,800 people.
Electricity: 28,000 People.
Natural Gas: 81,300 People

The plant draws it's water from the  Pennsylvanian aquifer.
The water level in this area is down as much as 30 feet since 2015

No Permit cities:
Berkley
Dana
Beaver
Cooper
Rippey

The total population of the
cities within the 10 mile radius
is 5,505.

This plant will use four
times as much water as
all the cities within a 10 
mile radius of the plant.
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ATTACHMENT K: Water usage charts for Corn LP, Goldfield 

 

  

Appendix 47



#7 Corn LP - Goldfield Ethanol Plant Energy and Water Usage vs. Cities within a 10 mile radius
Ethanol Plant without CO2 Capture

No. Ethanol Plant/ Town Population **Water 
Permit 
Value
MGY

**2023
Water 
Usage
MGY

Comments

Ethanol Plant - Goldfield, Iowa - -
Corn LP Goldfield Plant 262 240 Without CO2 capture water requirement

Combined Towns All Water Usage 193.3 193.3 City residential use assumes 70 gal./person/day

1 Holmes 50 1.3 1.3 Water usage too small to require a permit
2 Hardy 57 1.5 1.5 Water usage too small to require a permit
3 Thor 181 4.6 4.6

4 Renwick 234 6.0 6.0

5 Goldfield 634 16.2 16.2

6 Clarion 2,810 71.8 71.8

7 Eagle Grove 3,601 92.0 92.0

Percentage of ethanol plant usage of total water usage 7,567 57.5% 55.4%

Conclusion: Without CO2 Capture
 This ethanol plant consumes 55% of the water used by the cities and plant
 within the surrounding 10 mile radius (314 square miles).

Don Johannsen
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#7 Corn LP - Goldfield Ethanol Plant Energy and Water Usage vs. Cities within a 10 mile radius
Ethanol Plant with  CO2 Capture

No. Ethanol Plant/ Town Population **Water 
Permit 
Value
MGY

**2023
Water 
Usage
MGY

2023
Water 
Usage

% of Total

Comments

Ethanol Plant - Goldfield, Iowa - - - - City residential use assumes 70 gal./person/day

1 Holmes 50 1.3 1.3 Water usage too small to require a permit
2 Hardy 57 1.5 1.5 Water usage too small to require a permit

No Permit 107 2.7 2.7 0.5%
3 Thor 181 4.6 4.6 0.9%
4 Renwick 234 6.0 6.0 1.2%
5 Goldfield 634 16.2 16.2 3.1%
6 Clarion 2810 71.8 71.8 13.9%
7 Eagle Grove 3601 92.0 92.0 17.8%
8 Ethanol plant water for Ethanol Production 262.0 240.0 46.4% Without CO2 Capture water requirement
9 Ethanol Plant water for CO2 Capture 84.0 84.0 16.2% Additional CO2 Capture water requirement

Total Plant and Towns 7,567 539.3 517.3 100.0%
Percentage of ethanol plant usage of total water usage 64.2% 62.63%

Conclusion: With CO2 Capture

80

1.05

84
Calculate ratio of gallons of water/ gallons of Ethanol 3.0
Total water requirement of towns and Ethanol plant - MGY 520.1
Total water requirement of towns - MGY 196.1
Total water requirement for ethanol plant - MGY 324.0
Ratio of ethanol plant water use vs. surrounding area 1.65
Percentage of ethanol plant usage of total water usage 62.3%
Total Population within the 10 mile radius 7,567

*Ethanol Production Capacity of Plant - MGY
Factor: Water required to cool and compress the CO2 for 
capture - MGY Water/ MGY Ethanol
Calculate additional water required for CO2 Capture - MGY

 This ethanol plant consumes 63% of the water used by the cities and plant 
within the surrounding 10 mile radius (314 square miles)
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#7 Corn LP - Goldfield Ethanol Plant Energy and Water Usage vs. Cities within a 10 mile radius
Water Use
Typical water use per person per day - Gallons/ person/ day 70
Equivalent # of people ethanol plant water use w/o CO2 capture 9,393
Equivalent # of people ethanol plant water use w/ CO2 capture 12,681

Electricity Use
Electricity to produce Ethanol - kWh/ gallon EtOH for production 0.6
Total Electricity used to produce ethanol - kWh 48,000,000
Electrical use to capture CO2 - kWh/ gallon EtOH 0.377
Total Electricity used to capture CO2 -  kWh 30,160,000
Total  electricity to  produce ethanol and capture CO2 - kWh 7.816E+07
Typical electrical use/ residence - kWh/year 10,476.0
Equivalent number of residences 7,460.9
Number of people / residence 2.4
Equivalent number of people 17,906

Natural Gas Use
Natural gas use per gallon of ethanol for production - BTU's/ gal. 26,000
Natural gas use for ethanol plant - BTU's 2.080E+12
Natural gas use per gal. of ethanol for CO2 capture - BTU's/ gal. 0
Typical Natural Gas use/ residence - BTU's/ year 96,000,000
Equivalent number of residences 21,667
Number of people / residence 2.4
Equivalent number of people 52,000

* Ethanol Capacity per Iowa Renewable Fuels Association ** Water usage per the greater of DNR WACOP Permit or 3 times ethanol capacity.
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#7 Corn LP Ethanol Plant (80 MGY) near Goldfield
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No Permit, 2.7, 0.5%
Thor, 4.6, 0.9% Renwick, 6.0, 1.2%

Goldfield, 16.2, 3.1%

Clarion, 71.8, 13.9%

Eagle Grove, 92.0, 17.8%

Ethanol plant water for 
Ethanol Production, 

240.0, 46.4%

Ethanol Plant water for 
CO2 Capture, 84.0, 16.2%

Ethanol plant 2023 water usage vs. surrounding residential water usage of towns within 
a ten mile radius MGY (Millions of Gallons per Year).

With the proposed CO2 capture
system the Corn LP Goldfield
Plant will use 63% of the
total  water used by the plant
and  cities within the

surrounding 10 mile radius.
(314 square miles)

3.0 gallons of water per gallon of ethanol is used for production.
An additional 1.05 gallon is required for CO2 capture.

With combined production and
CO2 capture the ethanol
plant power and 2023 water 
usage  would be equivalent to:
Water:  12,700 people.
Electricity: 17,900 People.
Natural Gas: 52,000 People

The plant draws it's water from the Mississippian aquifer.
Water levels in this area are down as much as 30 feet since 2015

No Permit cities:
Holmes
Hardy

The total population of the
cities within the 10 mile radius
is 7,567.

This plant will use twice
as much water as all
the cities within a 10
mile radius of the plant.
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ATTACHMENT L: Water usage charts for Golden Grain Energy, Mason City 
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#8 Golden Grain Energy - Mason City Ethanol Plant Energy and Water Usage vs. Cities within a 10 mile radius
Ethanol Plant without CO2 Capture

No. Ethanol Plant/ Town Population **Water 
Permit 
Value
MGY

**2023
Water 
Usage
MGY

Comments

Ethanol Plant - Near Mason City, Iowa - -
Golden Grain Energy - Mason City Plant 683.0 405.0 Without CO2 capture water requirement
Combined Towns All Water Usage 776.7 776.7 City residential use assumes 70 gal./person/day

1 Portland 50 1.28 1.28 Water usage too small to require a permit
2 Rock Falls 150 3.83 3.83 Water usage too small to require a permit
3 Rudd 358 9.15 9.15

4 Plymouth 375 9.58 9.58

5 Rockford 758 19.37 19.37

6 Nora Springs 1,369 34.98 34.98

7 Mason City 27,338 698.49 698.49

Percentage of ethanol plant usage of total water usage 30,398 46.8% 34.3%

Conclusion: Without CO2 Capture
 This ethanol plant consumes 34% of the water used by the cities and plant
 within the surrounding 10 mile radius (314 square miles).
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#8 Golden Grain Energy - Mason City Ethanol Plant Energy and Water Usage vs. Cities within a 10 mile radius
Ethanol Plant with  CO2 Capture

No. Ethanol Plant/ Town Population **Water 
Permit 
Value
MGY

**2023
Water 
Usage
MGY

2023
Water 
Usage

% of Total

Comments

Ethanol Plant - Near Mason City, Iowa - - - - City residential use assumes 70 gal./person/day

1 Portland 50 1.3 1.3 0.10% Water usage too small to require a permit
2 Rock Falls 150 3.8 3.8 0.29% Water usage too small to require a permit

No Permit 200 5.1 5.1 0.4%
3 Rudd 358 9.1 9.1 0.7%
4 Plymouth 375 9.6 9.6 0.7%
5 Rockford 758 19.4 19.4 1.5%
6 Nora Springs 1369 35.0 35.0 2.6%
7 Mason City 27338 698.5 698.5 52.8%
8 Ethanol plant water for Ethanol Production 683.0 405.0 30.6% Without CO2 Capture water requirement
9 Ethanol Plant water for CO2 Capture 141.8 141.8 10.7% Additional CO2 Capture water requirement

Total Plant and Towns 30,398 1601.4 1323.4 100.0%
Percentage of ethanol plant usage of total water usage 51.5% 41.3%

Conclusion: With CO2 Capture

135

1.05

141.75
Calculate ratio of gallons of water/ gallons of Ethanol 3.0
Total water requirement of towns and Ethanol plant - MGY 1328.5
Total water requirement of towns - MGY 781.8
Total water requirement for ethanol plant - MGY 546.8
Ratio of ethanol plant water use vs. surrounding area 0.70
Percentage of ethanol plant usage of total water usage 41.2%
Total Population within the 10 mile radius 30,398

*Ethanol Production Capacity of Plant - MGY
Factor: Water required to cool and compress the CO2 for 
capture - MGY Water/ MGY Ethanol
Calculate additional water required for CO2 Capture - MGY

 This ethanol plant consumes 41% of the water used by the cities and plant 
within the surrounding 10 mile radius (314 square miles)
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#8 Golden Grain Energy - Mason City Ethanol Plant Energy and Water Usage vs. Cities within a 10 mile radius
Water Use
Typical water use per person per day - Gallons/ person/ day 70
Equivalent # of people ethanol plant water use w/o CO2 capture 15,851
Equivalent # of people ethanol plant water use w/ CO2 capture 21,399

Electricity Use
Electricity to produce Ethanol - kWh/ gallon EtOH for production 0.6
Total Electricity used to produce ethanol - kWh 81,000,000
Electrical use to capture CO2 - kWh/ gallon EtOH 0.377
Total Electricity used to capture CO2 -  kWh 50,895,000
Total  electricity to  produce ethanol and capture CO2 - kWh 1.319E+08
Typical electrical use/ residence - kWh/year 10,476.0
Equivalent number of residences 12,590.2
Number of people / residence 2.4
Equivalent number of people 30,216

Natural Gas Use
Natural gas use per gallon of ethanol for production - BTU's/ gal. 26,000
Natural gas use for ethanol plant - BTU's 3.510E+12
Natural gas use per gal. of ethanol for CO2 capture - BTU's/ gal. 0
Typical Natural Gas use/ residence - BTU's/ year 96,000,000
Equivalent number of residences 36,563
Number of people / residence 2.4
Equivalent number of people 87,750

* Ethanol Capacity per Iowa Renewable Fuels Association ** Water usage per the greater of DNR WACOP Permit or 3 times ethanol capacity.
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#8 Golden Grain Energy Ethanol Plant (135 MGY) near Mason City
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No Permit, 5.1, 0.4% Rudd, 9.1, 0.7% Plymouth, 9.6, 0.7%

Rockford, 19.4, 1.5%

Nora Springs, 35.0, 2.6%

Mason City, 698.5, 52.8%

Ethanol plant water for 
Ethanol Production, 

405.0, 30.6%

Ethanol Plant water for 
CO2 Capture, 141.8, 

10.7%

Ethanol plant 2023 water usage vs. surrounding residential water usage of towns within 
a ten mile radius MGY (Millions of Gallons per Year).

With the proposed CO2 capture
system the Golden Grain Energy

Mason City Plant will use 41%
of the total water used by the
plant and cities within the
surrounding 10 mile radius.
(314 square miles)

3.0 gallons of water per gallon of ethanol is used for production.
An additional 1.05 gallon is required for CO2 capture.

With combined production and
CO2 capture the ethanol
plant power and 2023 water 
usage  would be equivalent to:
Water:  21,400 people.
Electricity: 30,200 People.
Natural Gas: 87,800 People

The plant draws it's water from the Jordan aquifer.
The water level in this area is down as much as 30 feet since 2015

No Permit cities:
Portland
Rock Falls

The total population of the
cities within the 10 mile radius
is 30,398

Mason City reported 2023
water usage of 2,093 MGY

and a population of 27,338..
This is 210 gal./day/ person -
3  times the typical
residential water usage of 
70 gal./ day.

Appendix 56



 

ATTACHMENT M: Water usage charts for Absolute Energy, St Ansgar 
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#9 Absolute Energy LLC Ethanol Plant Energy and Water Usage vs. Cities within a 10 mile radius
Ethanol Plant without CO2 Capture

No. Ethanol Plant/ Town Population **Water 
Permit 
Value
MGY

**2023
Water 
Usage
MGY

Comments

Ethanol Plant - Near St. Ansgar Iowa - -
Absolute Energy LLC  Plant 842.7 390.0 Without CO2 capture water requirement
Combined Towns All Water Usage 140.8 140.8 City residential use assumes 70 gal./person/day

1 Toeterville 50 1.3 1.3 Water usage too small to require a permit
2 Otranto 50 1.3 1.3 Water usage too small to require a permit
3 Mona 50 1.3 1.3 Water usage too small to require a permit
4 Carpenter 87 2.2 2.2 Water usage too small to require a permit
5 Rose Creek Mn. 397 10.1 10.1 Minnesota Usage
6 Lyle Mn. 521 13.3 13.3 Minnesota Usage
7 London Mn. 1,310 33.5 33.5 Minnesota Usage
8 Johnsburg Mn. 1,428 36.5 36.5 Minnesota Usage
9 Stacyville 458 11.7 11.7

10 St. Ansgar 1,160 29.6 29.6

Percentage of ethanol plant usage of total water usage 5,511 85.7% 73.5%

Conclusion: Without CO2 Capture
 This ethanol plant consumes 74% of the water used by the cities and plant
 within the surrounding 10 mile radius (314 square miles).
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#9 Absolute Energy LLC Ethanol Plant Energy and Water Usage vs. Cities within a 10 mile radius
Ethanol Plant with  CO2 Capture

No. Ethanol Plant/ Town Population **Water 
Permit 
Value
MGY

**2023
Water 
Usage
MGY

2023
Water 
Usage

% of Total

Comments

Ethanol Plant - Near St. Ansgar Iowa - - - - City residential use assumes 70 gal./person/day

1 Toeterville 50 1.3 1.3 Water usage too small to require a permit
2 Otranto 50 1.3 1.3 Water usage too small to require a permit
3 Mona 50 1.3 1.3 Water usage too small to require a permit
4 Carpenter 87 2.2 2.2 Water usage too small to require a permit
5 Rose Creek Mn. 397 10.1 10.1 Minnesota Usage
6 Lyle Mn. 521 13.3 13.3 Minnesota Usage
7 London Mn. 1310 33.5 33.5 Minnesota Usage
8 Johnsburg Mn. 1428 36.5 36.5 Minnesota Usage

No Permit Iowa 237 6.1 6.1 0.9%
Minnesota Usage 3656 93.4 93.4 14.0%

9 Stacyville 458 11.7 11.7 1.8%
10 St. Ansgar 1160 29.6 29.6 4.4%
11 Ethanol plant water for Ethanol Production 842.7 390.0 58.4% Without CO2 Capture water requirement
12 Ethanol Plant water for CO2 Capture 136.5 136.5 20.5% Additional CO2 Capture water requirement

Total Plant and Towns 5511 1219.5 667.3 100.0%
Percentage of ethanol plant usage of total water usage 80.3% 78.9%

Conclusion: With CO2 Capture

130

1.05

136.5
Calculate ratio of gallons of water/ gallons of Ethanol 3.0
Total water requirement of towns and Ethanol plant - MGY 766.8
Total water requirement of towns - MGY 240.3
Total water requirement for ethanol plant - MGY 526.5
Ratio of ethanol plant water use vs. surrounding area 2.19
Percentage of ethanol plant usage of total water usage 68.7%
Total Population within the 10 mile radius 5,511

*Ethanol Production Capacity of Plant - MGY
Factor: Water required to cool and compress the CO2 for 
capture - MGY Water/ MGY Ethanol
Calculate additional water required for CO2 Capture - MGY

 This ethanol plant consumes 79% of the water used by the cities and plant 
within the surrounding 10 mile radius (314 square miles)
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#9 Absolute Energy LLC Ethanol Plant Energy and Water Usage vs. Cities within a 10 mile radius

Water Use
Typical water use per person per day - Gallons/ person/ day 70
Equivalent # of people ethanol plant water use w/o CO2 capture 15,264
Equivalent number of people Ethanol plant w/ CO2 capture 20,607

Electricity Use
Electricity to produce Ethanol - kWh/ gallon EtOH for production 0.6
Total Electricity used to produce ethanol - kWh 78,000,000
Electrical use to capture CO2 - kWh/ gallon EtOH 0.377
Total Electricity used to capture CO2 -  kWh 49,010,000
Total  electricity to  produce ethanol and capture CO2 - kWh 127,010,000
Typical electrical use/ residence - kWh/year 10,476.0
Equivalent number of residences 12,123.9
Number of people / residence 2.4
Equivalent number of people 29,097

Natural Gas Use
Natural gas use per gallon of ethanol for production - BTU's/ gal. 26,000
Natural gas use for ethanol plant - BTU's 3,380,000,000,000
Natural gas use per gal. of ethanol for CO2 capture - BTU's/ gal. 0
Typical Natural Gas use/ residence - BTU's/ year 96,000,000
Equivalent number of residences 35,208
Number of people / residences 2.4
Equivalent number of people 84,500

* Ethanol Capacity per Iowa Renewable Fuels Association ** Water usage per the greater of DNR WACOP Permit or 3 times ethanol capacity.
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#9 Absolute Energy LLC Ethanol Plant (130 MGY) near St. Ansgar
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No Permit Iowa, 6.1, 0.9% Minnesota Usage, 93.4, 14.0%

Stacyville, 11.7, 1.8%

St. Ansgar, 29.6, 4.4%

Ethanol plant water for 
Ethanol Production, 

390.0, 58.4%

Ethanol Plant water for 
CO2 Capture, 136.5, 

20.5%

Ethanol plant 2023 water usage vs. surrounding residential water usage of towns within a ten 
mile radius  - MGY (Millions of Gallons per Year).

With the proposed CO2 capture
system the Absolute Energy 

St. Ansgar Plant will use 79%
of the total water used by the
plant and cities within the
surrounding 10 mile radius.
(314 square miles)

3.0 gallons of water per gallon of ethanol is used for production.
An additional 1.05 gallon is required for CO2 capture.

With combined production and
CO2 capture the ethanol
plant power and 2023 water 
usage  would equivalent to:
Water: 20,600 people.
Electricity: 29,100 People.
Natural Gas: 84,500 People

The plant draws it's water from the Devonian aquifer
This water level is down as much as 30 feet since 2015

No Permit cities:
Toeterville
Otranto
Mona
Carpenter
Rose Creek Mn.
Lyle Mn.
London Mn.
Johnsburg Mn.

The total population of the
cities within the 10 mile radius
is 5,511.

This plants uses four
times as much water

as all the other cities
within a 10 mile radius.
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ATTACHMENT N: Water usage charts for Homeland Energy, New Hampton 
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#10 Homeland Energy Solution - Ethanol Plant Energy and Water Usage vs. Cities with in a 10 mi. radius
Ethanol Plant without CO2 Capture

No. Ethanol Plant/ Town Population **Water 
Permit 
Value
MGY

**2023
Water 
Usage
MGY

Comments

Ethanol Plant - Near New Hampton/ Lawler Iowa - -
Homeland Energy Solution - New Hampton plant 681.2 585.0 Without CO2 capture water requirement

Combined Towns All Water Usage 136.0 136.0 City residential use assumes 70 gal./person/day

1 Jackson Jct. 37 0.9 0.9 Water usage too small to require a permit
2 Alpha 50 1.3 1.3 Water usage too small to require a permit
3 Jerico 50 1.3 1.3 Water usage too small to require a permit
4 Waucoma 299 7.6 7.6

5 Lawler 406 10.4 10.4

6 Fredericksburg 987 25.2 25.2

7 New Hampton 3,494 89.3 89.3

Percentage of ethanol plant usage of total water usage 5,323 83.4% 81.1%

Conclusion: Without CO2 Capture
 This ethanol plant consumes 81% of the water used by the cities and plant
 within the surrounding 10 mile radius (314 square miles).
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#10 Homeland Energy Solution - Ethanol Plant Energy and Water Usage vs. Cities with in a 10 mi. radius
Ethanol Plant with  CO2 Capture

No. Ethanol Plant/ Town Population **Water 
Permit 
Value
MGY

**2023
Water 
Usage
MGY

2023
Water 
Usage

% of Total

Comments

Ethanol Plant - Near New Hampton/ Lawler Iowa - - - - City residential use assumes 70 gal./person/day

1 Jackson Jct. 37 0.9 0.9 Water usage too small to require a permit
2 Alpha 50 1.3 1.3 Water usage too small to require a permit
3 Jerico 50 1.3 1.3 Water usage too small to require a permit

No Permit 137 3.5 3.5 0.4%
4 Waucoma 299 7.6 7.6 0.8%
5 Lawler 406 10.4 10.4 1.1%
6 Fredericksburg 987 25.2 25.2 2.7%
7 New Hampton 3494 89.3 89.3 9.6%
8 Ethanol plant water for Ethanol Production 681.2 585.0 63.2% Without CO2 Capture water requirement
9 Ethanol Plant water for CO2 Capture 204.8 204.8 22.1% Additional CO2 Capture water requirement

Total Plant and Towns 5,323 1,022.0 925.8 100.0%
Percentage of ethanol plant usage of total water usage 86.7% 85.3%

Conclusion: With CO2 Capture

195

1.05

204.75
Calculate ratio of gallons of water/ gallons of Ethanol 3.0
Total water requirement of towns and Ethanol plant - MGY 929.3
Total water requirement of towns - MGY 139.5
Total water requirement for ethanol plant - MGY 789.8
Ratio of ethanol plant water use vs. surrounding area 5.66
Percentage of ethanol plant usage of total water usage 85.0%
Total Population within the 10 mile radius 5,323

*Ethanol Production Capacity of Plant - MGY
Factor: Water required to cool and compress the CO2 for 
capture - MGY Water/ MGY Ethanol
Calculate additional water required for CO2 Capture - MGY

 This ethanol plant consumes 85% of the water used by the cities and plant 
within the surrounding 10 mile radius (314 square miles)
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#10 Homeland Energy Solution - Ethanol Plant Energy and Water Usage vs. Cities with in a 10 mi. radius
Water Use
Typical water use per person per day - Gallons/ person/ day 70
Equivalent # of people ethanol plant water use w/o CO2 capture 22,896
Equivalent # of people ethanol plant water use w/ CO2 capture 30,910

Electricity Use
Electricity to produce Ethanol - kWh/ gallon EtOH for production 0.6
Total Electricity used to produce ethanol - kWh 117,000,000
Electrical use to capture CO2 - kWh/ gallon EtOH 0.377
Total Electricity used to capture CO2 -  kWh 73,515,000
Total  electricity to  produce ethanol and capture CO2 - kWh 1.905E+08
Typical electrical use/ residence - kWh/year 10,476.0
Equivalent number of residences 18,185.9
Number of people / residence 2.4
Equivalent number of people 43,646

Natural Gas Use
Natural gas use per gallon of ethanol for production - BTU's/ gal. 26,000
Natural gas use for ethanol plant - BTU's 5.070E+12
Natural gas use per gal. of ethanol for CO2 capture - BTU's/ gal. 0
Typical Natural Gas use/ residence - BTU's/ year 96,000,000
Equivalent number of residences 52,813
Number of people / residence 2.4
Equivalent number of people 126,750

* Ethanol Capacity per Iowa Renewable Fuels Association ** Water usage per the greater of DNR WACOP Permit or 3 times ethanol capacity.
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#10 Homeland Energy Solutions Ethanol Plant (195 MGY) near New Hampton/ Lawler
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No Permit, 3.5, 0.4% Waucoma, 7.6, 0.8% Lawler, 10.4, 1.1% Fredericksburg, 25.2, 2.7%

New Hampton, 89.3, 9.6%

Ethanol plant water for 
Ethanol Production, 

585.0, 63.2%

Ethanol Plant water for 
CO2 Capture, 204.8, 

22.1%

Ethanol plant 2023 water usage vs. surrounding residential water usage of towns within 
a ten mile radius MGY (Millions of Gallons per Year).

With the proposed CO2 capture
system the Homeland Energy
Solution  Plant will use 85%
of the total water used by the
plant and cities within the
surrounding 10 mile radius.
(314 square miles)

3.0 gallons of water per gallon of ethanol is used for production.
An additional 1.05 gallon is required for CO2 capture.

With combined production and
CO2 capture the ethanol
plant power and 2023 water 
usage  would be equivalent to:
Water:  30,900 people.
Electricity: 43,600 People.
Natural Gas: 126,800 People

The plant draws it's water from the Jordan aquifer.
The water level in this area is down  as much as 30 feet since 2015

No Permit cities:
Jackson Jct.
Alpha
Jerico

The total population of the
cities within the 10 mile radius
is 5,323.

This plant uses 5.5
times as much water
as the surrounding
cities in a 10 mile radius.
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ATTACHMENT O: Water usage charts for Pine Lake Corn Processors, Steamboat Rock 
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#11 Pine Lake Corn Processors Ethanol Plant Energy and Water Usage vs. Cities within a 10 mile radius
Ethanol Plant without CO2 Capture

No. Ethanol Plant/ Town Population **Water 
Permit 
Value
MGY

**2023
Water 
Usage
MGY

Comments

Ethanol Plant - Near Steamboat Rock, Iowa - -
Pine Lake Corn Processors - Steamboat Rock Plant 320.0 271.4 Without CO2 capture water requirement

Combined Towns All Water Usage 266.6 266.6 City residential use assumes 70 gal./person/day

1 Owasa 34 0.9 0.9 Water usage too small to require a permit
2 Austinville 50 1.3 1.3 Water usage too small to require a permit
3 Wellsburg 720 18.4 18.4 Water usage too small to require a permit
4 Steamboat Rock 264 6.7 6.7

5 Ackley 1,599 40.9 40.9

6 Eldora 2,663 68.0 68.0

7 Iowa Falls 5,106 130.5 130.5

Percentage of ethanol plant usage of total water usage 10,436 54.5% 50.4%

Conclusion: Without CO2 Capture
 This ethanol plant consumes 50% of the water used by the cities and plant
 within the surrounding 10 mile radius (314 square miles).
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#11 Pine Lake Corn Processors Ethanol Plant Energy and Water Usage vs. Cities within a 10 mile radius
Ethanol Plant with  CO2 Capture

No. Ethanol Plant/ Town Population **Water 
Permit 
Value
MGY

**2023
Water 
Usage
MGY

2023
Water 
Usage

% of Total

Comments

Ethanol Plant - Near Steamboat Rock, Iowa - - - - City residential use assumes 70 gal./person/day

1 Owasa 34 0.9 0.9 Water usage too small to require a permit
2 Austinville 50 1.3 1.3 Water usage too small to require a permit
3 Wellsburg 720 18.4 18.4 Water usage too small to require a permit

No Permit 804 20.5 20.5 3.3%
4 Steamboat Rock 264 6.7 6.7 1.1%
5 Ackley 1599 40.9 40.9 6.6%
6 Eldora 2663 68.0 68.0 10.9%
7 Iowa Falls 5106 130.5 130.5 21.0%
8 Ethanol plant water for Ethanol Production 320.0 271.4 43.6% Without CO2 Capture water requirement
9 Ethanol Plant water for CO2 Capture 84.0 84.0 13.5% Additional CO2 Capture water requirement

Total Plant and Towns 10,436 670.6 622.1 100.0%
Percentage of ethanol plant usage of total water usage 60.2% 57.1%

Conclusion: With CO2 Capture

80

1.05

84
Calculate ratio of gallons of water/ gallons of Ethanol 3.4
Total water requirement of towns and Ethanol plant - MGY 642.6
Total water requirement of towns - MGY 287.2
Total water requirement for ethanol plant - MGY 355.4
Ratio of ethanol plant water use vs. surrounding area 1.24
Percentage of ethanol plant usage of total water usage 55.3%
Total Population within the 10 mile radius 10,436

*Ethanol Production Capacity of Plant - MGY
Factor: Water required to cool and compress the CO2 for 
capture - MGY Water/ MGY Ethanol
Calculate additional water required for CO2 Capture - MGY

 This ethanol plant consumes 57% of the water used by the cities and plant 
within the surrounding 10 mile radius (314 square miles)
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#11 Pine Lake Corn Processors Ethanol Plant Energy and Water Usage vs. Cities within a 10 mile radius
Water Use
Typical water use per person per day - Gallons/ person/ day 70
Equivalent # of people ethanol plant water use w/o CO2 capture 10,623
Equivalent # of people ethanol plant water use w/ CO2 capture 13,911

Electricity Use
Electricity to produce Ethanol - kWh/ gallon EtOH for production 0.6
Total Electricity used to produce ethanol - kWh 48,000,000
Electrical use to capture CO2 - kWh/ gallon EtOH 0.377
Total Electricity used to capture CO2 -  kWh 30,160,000
Total  electricity to  produce ethanol and capture CO2 - kWh 7.816E+07
Typical electrical use/ residence - kWh/year 10,476.0
Equivalent number of residences 7,460.9
Number of people / residence 2.4
Equivalent number of people 17,906

Natural Gas Use
Natural gas use per gallon of ethanol for production - BTU's/ gal. 26,000
Natural gas use for ethanol plant - BTU's 2.080E+12
Natural gas use per gal. of ethanol for CO2 capture - BTU's/ gal. 0
Typical Natural Gas use/ residence - BTU's/ year 96,000,000
Equivalent number of residences 21,667
Number of people / residence 2.4
Equivalent number of people 52,000

* Ethanol Capacity per Iowa Renewable Fuels Association ** Water usage per the greater of DNR WACOP Permit or 3 times ethanol capacity.
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#11 Pine Lake Corn Processors Ethanol Plant (80 MGY) near Steamboat Rock
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No Permit, 20.5, 3.3% Steamboat Rock, 6.7, 1.1%

Ackley, 40.9, 6.6%

Eldora, 68.0, 10.9%

Iowa Falls, 130.5, 21.0%

Ethanol plant water for 
Ethanol Production, 

271.4, 43.6%

Ethanol Plant water for 
CO2 Capture, 84.0, 13.5%

Ethanol plant 2023 water usage vs. surrounding Residential water usage of towns within 
a ten mile radius MGY (Millions of Gallons per Year).

With the proposed CO2 capture
system the Pine Lake Corn

Processors  Plant will use 57%
of the total water used by the
plant and cities within the
surrounding 10 mile radius.
(314 square miles)

3.4 gallons of water per gallon of ethanol is used for production.
An additional 1.05 gallon is required for CO2 capture.

With combined production and
CO2 capture the ethanol
plant power and 2023 water 
usage  would be equivalent to:
Water:  13,900 people.
Electricity: 17,900 People.
Natural Gas: 52,000 People

The plant draws it's water from the  Mississippian/ Jordan aquifer.
This water level in this area is down as much as 30 feet since 2015

No Permit cities:
Owasa
Austinville
Wellsburg

The total population of the
cities within the 10 mile radius
is 10,436.

This plant uses more
water than all the other
cities within a 10 mile
radius.
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ATTACHMENT P: Water usage charts for Siouxland Energy, Sioux Center 
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#12 Siouxland Energy Cooperatives Ethanol Plant Energy and Water Usage vs. Cities within a 10 mile radius
Ethanol Plant without CO2 Capture

No. Ethanol Plant/ Town Population **Water 
Permit 
Value
MGY

**2023
Water 
Usage
MGY

Comments

Ethanol Plant - Near Sioux Center, Iowa - -
Siouxland Energy Cooperatives - Sioux Center Plant 425.0 195.0 Without CO2 capture water requirement

Combined Towns All Water Usage 441.9 441.9 City residential use assumes 70 gal./person/day

1 Perkins 50 1.3 1.3 Water usage too small to require a permit
2 Carmel 50 1.3 1.3 Water usage too small to require a permit
3 Newkirk 50 1.3 1.3 Water usage too small to require a permit
4 Maurice 265 6.8 6.8 Water usage too small to require a permit
5 Hull 2,384 60.9 60.9 Water usage too small to require a permit
6 Orange City 6,267 160.1 160.1

7 Sioux Center 8,229 210.3 210.3

Percentage of ethanol plant usage of total water usage 17,295 49.0% 30.6%

Conclusion: Without CO2 Capture
 This ethanol plant consumes 31% of the water used by the cities and plant
 within the surrounding 10 mile radius (314 square miles).
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#12 Siouxland Energy Cooperatives Ethanol Plant Energy and Water Usage vs. Cities within a 10 mile radius
Ethanol Plant with  CO2 Capture

No. Ethanol Plant/ Town Population **Water 
Permit 
Value
MGY

**2023
Water 
Usage
MGY

2023
Water 
Usage

% of Total

Comments

Ethanol Plant - Near Sioux Center, Iowa - - - - City residential use assumes 70 gal./person/day

1 Perkins 50 1.3 1.3 Water usage too small to require a permit
2 Carmel 50 1.3 1.3 Water usage too small to require a permit
3 Newkirk 50 1.3 1.3 Water usage too small to require a permit
4 Maurice 265 6.8 6.8 Water usage too small to require a permit
5 Hull 2384 60.9 60.9 Water usage too small to require a permit

No Permit 2799 71.5 71.5 10.1%
6 Orange City 6267 160.1 160.1 22.7%
7 Sioux Center 8229 210.3 210.3 29.8%
8 Ethanol plant water for Ethanol Production 425 195 27.7% Without CO2 Capture water requirement
9 Ethanol Plant water for CO2 Capture 68.3 68.3 9.7% Additional CO2 Capture water requirement

Total Plant and Towns 17,295 935.1 705.1 100.0%
Percentage of ethanol plant usage of total water usage 52.7% 37.3%

Conclusion: With CO2 Capture

65

1.05

68.25
Calculate ratio of gallons of water/ gallons of Ethanol 3.0
Total water requirement of towns and Ethanol plant - MGY 776.7
Total water requirement of towns - MGY 513.4
Total water requirement for ethanol plant - MGY 263.3
Ratio of ethanol plant water use vs. surrounding area 0.51
Percentage of ethanol plant usage of total water usage 33.9%
Total Population within the 10 mile radius 17,295

*Ethanol Production Capacity of Plant - MGY
Factor: Water required to cool and compress the CO2 for 
capture - MGY Water/ MGY Ethanol
Calculate additional water required for CO2 Capture - MGY

 This ethanol plant consumes 37% of the water used by the cities and plant 
within the surrounding 10 mile radius (314 square miles)
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#12 Siouxland Energy Cooperatives Ethanol Plant Energy and Water Usage vs. Cities within a 10 mile radius
Water Use
Typical water use per person per day - Gallons/ person/ day 70
Equivalent # of people ethanol plant water use w/o CO2 capture 7,632
Equivalent # of people ethanol plant water use w/ CO2 capture 10,303

Electricity Use
Electricity to produce Ethanol - kWh/ gallon EtOH for production 0.6
Total Electricity used to produce ethanol - kWh 39,000,000
Electrical use to capture CO2 - kWh/ gallon EtOH 0.377
Total Electricity used to capture CO2 -  kWh 24,505,000
Total  electricity to  produce ethanol and capture CO2 - kWh 6.351E+07
Typical electrical use/ residence - kWh/year 10,476.0
Equivalent number of residences 6,062.0
Number of people / residence 2.4
Equivalent number of people 14,549

Natural Gas Use
Natural gas use per gallon of ethanol for production - BTU's/ gal. 26,000
Natural gas use for ethanol plant - BTU's 1.690E+12
Natural gas use per gal. of ethanol for CO2 capture - BTU's/ gal. 0
Typical Natural Gas use/ residence - BTU's/ year 96,000,000
Equivalent number of residences 17,604
Number of people / residence 2.4
Equivalent number of people 42,250

* Ethanol Capacity per Iowa Renewable Fuels Association ** Water usage per the greater of DNR WACOP Permit or 3 times ethanol capacity.
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#12 Siouxland Energy Cooperatives Ethanol Plant (65 MGY) near Sioux Center
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No Permit, 71.5, 10.1%

Orange City, 160.1, 22.7%

Sioux Center, 210.3, 
29.8%

Ethanol plant water for 
Ethanol Production, 195, 

27.7%

Ethanol Plant water for 
CO2 Capture, 68.3, 9.7%

Ethanol plant 2023 water usage vs. surrounding residential water usage of towns within 
a ten mile radius MGY (Millions of Gallons per Year).

With the proposed CO2 capture
system the Siouxland Energy

Cooperatives Plant will use 37%
of the total water used by the
plant and cities within the
surrounding 10 mile radius.
(314 square miles)

3.0 Gallons of water per gallon of ethanol
is used for production.  An additional 1.05
gallon is required for CO2 capture.

With combined production and
CO2 capture the ethanol
plant power and 2023 water 
usage  would be equivalent to:
Water:  10,300 people.
Electricity: 14,500 People.
Natural Gas: 42,300 People

The plant draws it's water from the  Cretaceous aquifer.
This water level in this area has been stable since 2015

No Permit cities:
Perkins
Carmel
Newkirk
Maurice
Hull

The total population of the
cities within the 10 mile radius
is 17,295.

Orange City reported 2023
water usage 375 MGY and
a population of 6,267.
This is 164 gal./day/ person
- 2.3 times the typical

residential water usage of 
70 gal./ day.
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ATTACHMENT Q: Water usage charts for Lincolnway Energy, Nevada 
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#13 Lincolnway Energy LLC. - Nevada Ethanol Plant Energy and Water Usage vs. Cities within a 10 mile radius
Ethanol Plant without CO2 Capture

No. Ethanol Plant/ Town Population **Water 
Permit 
Value
MGY

**2023
Water 
Usage
MGY

Comments

Ethanol Plant - Near Nevada, Iowa - -
Lincolnway Energy LLC. Nevada Plant 270 270 Without CO2 capture water requirement

Combined Towns All Water Usage 2079.8 2079.8 City residential use assumes 70 gal./person/day

1 Fernald 50 1.3 1.3 Water usage too small to require a permit
2 Iowa Center 50 1.3 1.3 Water usage too small to require a permit
3 Kelley 304 7.8 7.8 Water usage too small to require a permit
4 Cambridge 827 21.1 21.1

5 Gilbert 1,211 30.9 30.9

6 Roland 1,362 34.8 34.8

7 Huxley 4,244 108.4 108.4

8 Nevada 6,925 176.9 176.9

9 Ames 66,427 1697.2 1697.2

Percentage of ethanol plant usage of total water usage 81,400 11.5% 11.5%

Conclusion: Without CO2 Capture
 This ethanol plant consumes 11% of the water used by the cities and plant
 within the surrounding 10 mile radius (314 square miles).

Don Johannsen
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#13 Lincolnway Energy LLC. - Nevada Ethanol Plant Energy and Water Usage vs. Cities within a 10 mile radius
Ethanol Plant with  CO2 Capture

No. Ethanol Plant/ Town Population **Water 
Permit 
Value
MGY

**2023
Water 
Usage
MGY

2023
Water 
Usage

% of Total

Comments

Ethanol Plant - Near Nevada, Iowa - - - - City residential use assumes 70 gal./person/day

1 Fernald 50 1.3 1.3 Water usage too small to require a permit
2 Iowa Center 50 1.3 1.3 Water usage too small to require a permit
3 Kelley 304 7.8 7.8 Water usage too small to require a permit

No Permit 404 10.3 10.3 0.4%
4 Cambridge 827 21.1 21.1 0.9%
5 Gilbert 1211 30.9 30.9 1.3%
6 Roland 1362 34.8 34.8 1.4%
7 Huxley 4244 108.4 108.4 4.4%
8 Nevada 6925 176.9 176.9 7.2%
9 Ames 66427 1697.2 1697.2 69.4%

10 Ethanol plant water for Ethanol Production 270 270 11.0% Without CO2 Capture water requirement
11 Ethanol Plant water for CO2 Capture 94.5 94.5 3.9% Additional CO2 Capture water requirement

Total Plant and Towns 81,400 2444.3 2444.3 100.0%
Percentage of ethanol plant usage of total water usage 14.9% 14.9%

Conclusion: With CO2 Capture

90

1.05

94.5
Calculate ratio of gallons of water/ gallons of Ethanol 3.0
Total water requirement of towns and Ethanol plant - MGY 2454.6
Total water requirement of towns - MGY 2090.1
Total water requirement for ethanol plant - MGY 364.5
Ratio of ethanol plant water use vs. surrounding area 0.17
Percentage of ethanol plant usage of total water usage 14.8%
Total Population within the 10 mile radius 81,400

*Ethanol Production Capacity of Plant - MGY
Factor: Water required to cool and compress the CO2 for 
capture - MGY Water/ MGY Ethanol
Calculate additional water required for CO2 Capture - MGY

 This ethanol plant consumes 15% of the water used by the cities and plant 
within the surrounding 10 mile radius (314 square miles)

Don Johannsen
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#13 Lincolnway Energy LLC. - Nevada Ethanol Plant Energy and Water Usage vs. Cities within a 10 mile radius

Water Use
Typical water use per person per day - Gallons/ person/ day 70
Equivalent # of people ethanol plant water use w/o CO2 capture 10,568
Equivalent # of people ethanol plant water use w/ CO2 capture 14,266

Electricity Use
Electricity to produce Ethanol - kWh/ gallon EtOH for production 0.6
Total Electricity used to produce ethanol - kWh 54,000,000
Electrical use to capture CO2 - kWh/ gallon EtOH 0.377
Total Electricity used to capture CO2 -  kWh 33,930,000
Total  electricity to  produce ethanol and capture CO2 - kWh 8.793E+07
Typical electrical use/ residence - kWh/year 10,476.0
Equivalent number of residences 8,393.5
Number of people / residence 2.4
Equivalent number of people 20,144

Natural Gas Use
Natural gas use per gallon of ethanol for production - BTU's/ gal. 26,000
Natural gas use for ethanol plant - BTU's 2.340E+12
Natural gas use per gal. of ethanol for CO2 capture - BTU's/ gal. 0
Typical Natural Gas use/ residence - BTU's/ year 96,000,000
Equivalent number of residences 24,375
Number of people / residence 2.4
Equivalent number of people 58,500

* Ethanol Capacity per Iowa Renewable Fuels Association ** Water usage per the greater of DNR WACOP Permit or 3 times ethanol capacity.

Don Johannsen
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#13 Lincolnway Energy LLC. Ethanol Plant (90 MGY) near Nevada

Don Johannsen
May 2024 Page 11 of 11 Print Date:5/20/2024

No Permit, 10.3, 0.4% Cambridge, 21.1, 0.9% Gilbert, 30.9, 1.3%

Roland, 34.8, 1.4%

Huxley, 108.4, 4.4%

Nevada, 176.9, 7.2%

Ames, 1697.2, 69.4%

Ethanol plant water for 
Ethanol Production, 270, 

11.0%

Ethanol Plant water 
for CO2 Capture, 

94.5, 3.9%

Ethanol plant 2023 water usage vs. surrounding residential water usage of towns within 
a ten mile radius MGY (Millions of Gallons per Year).

With the proposed CO2 capture
system the Lincolnway Energy
Plant will use 15%

of the total water used by the
plant and cities within the
surrounding 10 mile radius.
(314 square miles)

3.0 gallons of water per gallon of ethanol used
for production.  An additional 1.05 gallon is
required for CO2 capture.

With combined production and
CO2 capture the ethanol
plant power and 2023 water 
usage  would be equivalent to:
Water:  14,300 people.
Electricity: 20,100 People.
Natural Gas: 58,500 People

The plant draws it's water from an alluvial water source.

No Permit cities:
Fernald
Iowa Center
Kelly

The total population of the
cities within the 10 mile radius
is 81,400.

Ames has a water permit
of 3.8 billion gallons/ year.
And used 2.5 billion.
This large water usage
overshadows any other usage.

The city of Nevada reported
2023  water usage of 643
MGY and a population of 
6,925. This is 254 gal. per
person/ day - about 4 times
typical residential water 
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ATTACHMENT R: Water usage charts for Valero, Albert City 
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#14 Valero Renewable Fuels - Albert City Ethanol Plant Energy and Water Usage vs. Cities within a 10 mile radius
Ethanol Plant without CO2 Capture

No. Ethanol Plant/ Town Population **Water 
Permit 
Value
MGY

**2023
Water 
Usage
MGY

Comments

Ethanol Plant - Near Albert City, Iowa - -
Valero Renewable Fuels - Albert City Plant 610 405 Without CO2 capture water requirement

Combined Towns All Water Usage 57.2 57.2 City residential use assumes 70 gal./person/day

1 Varina 68 1.7 1.7 Water usage too small to require a permit
2 Marathon 230 5.9 5.9

3 Albert City 677 17.3 17.3

4 Laurens 1,264 32.3 32.3

Percentage of ethanol plant usage of total water usage 2,239 91.4% 87.6%

Conclusion: Without CO2 Capture
 This ethanol plant consumes 88% of the water used by the cities and plant
 within the surrounding 10 mile radius (314 square miles).

Don Johannsen
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#14 Valero Renewable Fuels - Albert City Ethanol Plant Energy and Water Usage vs. Cities within a 10 mile radius
Ethanol Plant with  CO2 Capture

No. Ethanol Plant/ Town Population **Water 
Permit 
Value
MGY

**2023
Water 
Usage
MGY

2023
Water 
Usage

% of Total

Comments

Ethanol Plant - Near Albert City, Iowa - - - - City residential use assumes 70 gal./person/day

1 Varina 68 1.7 1.7 0.3% Water usage too small to require a permit
2 Marathon 230 5.9 5.9 1.0%
3 Albert City 677 17.3 17.3 2.9%
4 Laurens 1264 32.3 32.3 5.3%
5 Ethanol plant water for Ethanol Production 610.0 405.0 67.1% Without CO2 Capture water requirement
6 Ethanol Plant water for CO2 Capture 141.8 141.8 23.5% Additional CO2 Capture water requirement

Total Plant and Towns 2,239 809.0 604.0 100.0%
Percentage of ethanol plant usage of total water usage 92.9% 90.53%

Conclusion: With CO2 Capture

135

1.05

141.75
Calculate ratio of gallons of water/ gallons of Ethanol 3.0
Total water requirement of towns and Ethanol plant - MGY 604.0
Total water requirement of towns - MGY 57.2
Total water requirement for ethanol plant - MGY 546.8
Ratio of ethanol plant water use vs. surrounding area 9.56
Percentage of ethanol plant usage of total water usage 90.5%
Total Population within the 10 mile radius 2,239

*Ethanol Production Capacity of Plant - MGY
Factor: Water required to cool and compress the CO2 for 
capture - MGY Water/ MGY Ethanol
Calculate additional water required for CO2 Capture - MGY

 This ethanol plant consumes 91% of the water used by the cities and plant 
within the surrounding 10 mile radius (314 square miles)

Don Johannsen
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#14 Valero Renewable Fuels - Albert City Ethanol Plant Energy and Water Usage vs. Cities within a 10 mile radius
Water Use
Typical water use per person per day - Gallons/ person/ day 70
Equivalent # of people ethanol plant water use w/o CO2 capture 15,851
Equivalent # of people ethanol plant water use w/ CO2 capture 21,399

Electricity Use
Electricity to produce Ethanol - kWh/ gallon EtOH for production 0.6
Total Electricity used to produce ethanol - kWh 81,000,000
Electrical use to capture CO2 - kWh/ gallon EtOH 0.377
Total Electricity used to capture CO2 -  kWh 50,895,000
Total  electricity to  produce ethanol and capture CO2 - kWh 1.319E+08
Typical electrical use/ residence - kWh/year 10,476.0
Equivalent number of residences 12,590.2
Number of people / residence 2.4
Equivalent number of people 30,216

Natural Gas Use
Natural gas use per gallon of ethanol for production - BTU's/ gal. 26,000
Natural gas use for ethanol plant - BTU's 3.510E+12
Natural gas use per gal. of ethanol for CO2 capture - BTU's/ gal. 0
Typical Natural Gas use/ residence - BTU's/ year 96,000,000
Equivalent number of residences 36,563
Number of people / residence 2.4
Equivalent number of people 87,750

* Ethanol Capacity per Iowa Renewable Fuels Association ** Water usage per the greater of DNR WACOP Permit or 3 times ethanol capacity.

Don Johannsen
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#14 Valero Renewable Fuels Ethanol Plant (135 MGY) near Albert City

Don Johannsen
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Varina, 1.7, 0.3% Marathon, 5.9, 1.0% Albert City, 17.3, 2.9%

Laurens, 32.3, 5.3%

Ethanol plant water for 
Ethanol Production, 

405.0, 67.1%

Ethanol Plant water for 
CO2 Capture, 141.8, 

23.5%

Ethanol plant 2023 water usage vs. surrounding residential water usage of towns within 
a ten mile radius MGY (Millions of Gallons per Year).

With the proposed CO2 capture
system the Valero Renewable

Fuels Albert City  Plant will use
91% of the total water used by 
the plant and cities within the
surrounding 10 mile radius.
(314 square miles)

3.0 gallons of water per gallon of
ethanol for production.  An additional
1.05 gallons are required for CO2
capture.

With combined production and
CO2 capture the ethanol
plant power and 2023 water 
usage  would be equivalent to:
Water:  21,400 people.
Electricity: 30,200 People.
Natural Gas: 87,750 People

The plant draws it's water from the Cretaceous aquifer
This water level in this area has been stable since 2015

The total population of the
cities within the 10 mile radius
is 2,239.

No permit cities:
Varina

This plant will use nine times as
much water as the surrounding
cities within a 10 mile radius.
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ATTACHMENT S: Water usage charts for POET, Arthur 
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#15 POET Biorefining - Arthur Ethanol Plant Energy and Water Usage vs. Cities within a 10 mile radius
Ethanol Plant without CO2 Capture

No. Ethanol Plant/ Town Population **Water 
Permit 
Value
MGY

**2023
Water 
Usage
MGY

Comments

Ethanol Plant - Near Arthur, Iowa - -
POET Biorefining - Arthur Plant 761 396 Without CO2 capture water requirement

Combined Towns All Water Usage 318.966 318.97 City residential use assumes 70 gal./person/day

1 Arthur 222 5.7 5.7 Water usage too small to require a permit
2 Kiron 267 6.8 6.8 Water usage too small to require a permit
3 Ida Grove 2,051 52.4 52.4

4 Odebolt 9,944 254.1 254.1

Percentage of ethanol plant usage of total water usage 12,484 70.5% 55.4%

Conclusion: Without CO2 Capture
 This ethanol plant consumes 55% of the water used by the cities and plant
 within the surrounding 10 mile radius (314 square miles).

Don Johannsen
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#15 POET Biorefining - Arthur Ethanol Plant Energy and Water Usage vs. Cities within a 10 mile radius
Ethanol Plant with  CO2 Capture

No. Ethanol Plant/ Town Population **Water 
Permit 
Value
MGY

**2023
Water 
Usage
MGY

2023
Water 
Usage

% of Total

Comments

Ethanol Plant - Near Arthur, Iowa - - - - City residential use assumes 70 gal./person/day

1 Arthur 222 5.7 5.7 0.7% Water usage too small to require a permit
2 Kiron 267 6.8 6.8 0.8% Water usage too small to require a permit
3 Ida Grove 2051 52.4 52.4 6.1%
4 Odebolt 9944 254.1 254.1 29.8%
5 Ethanol plant water for Ethanol Production 761.0 396.0 46.4% Without CO2 Capture water requirement
6 Ethanol Plant water for CO2 Capture 138.6 138.6 16.2% Additional CO2 Capture water requirement

Total Plant and Towns 12,484 1218.6 853.6 100.0%
Percentage of ethanol plant usage of total water usage 73.8% 62.63%

Conclusion: With CO2 Capture

132

1.05

138.6
Calculate ratio of gallons of water/ gallons of Ethanol 3.0
Total water requirement of towns and Ethanol plant - MGY 853.6
Total water requirement of towns - MGY 319.0
Total water requirement for ethanol plant - MGY 534.6
Ratio of ethanol plant water use vs. surrounding area 1.68
Percentage of ethanol plant usage of total water usage 62.6%
Total Population within the 10 mile radius 12,484

*Ethanol Production Capacity of Plant - MGY
Factor: Water required to cool and compress the CO2 for 
capture - MGY Water/ MGY Ethanol
Calculate additional water required for CO2 Capture - MGY

 This ethanol plant consumes 63% of the water used by the cities and plant 
within the surrounding 10 mile radius (314 square miles)

Don Johannsen
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#15 POET Biorefining - Arthur Ethanol Plant Energy and Water Usage vs. Cities within a 10 mile radius
Water Use
Typical water use per person per day - Gallons/ person/ day 70
Equivalent # of people ethanol plant water use w/o CO2 capture 15,499
Equivalent # of people ethanol plant water use w/ CO2 capture 20,924

Electricity Use
Electricity to produce Ethanol - kWh/ gallon EtOH for production 0.6
Total Electricity used to produce ethanol - kWh 79,200,000
Electrical use to capture CO2 - kWh/ gallon EtOH 0.377
Total Electricity used to capture CO2 -  kWh 49,764,000
Total  electricity to  produce ethanol and capture CO2 - kWh 1.290E+08
Typical electrical use/ residence - kWh/year 10,476.0
Equivalent number of residences 12,310.4
Number of people / residence 2.4
Equivalent number of people 29,545

Natural Gas Use
Natural gas use per gallon of ethanol for production - BTU's/ gal. 26,000
Natural gas use for ethanol plant - BTU's 3.432E+12
Natural gas use per gal. of ethanol for CO2 capture - BTU's/ gal. 0
Typical Natural Gas use/ residence - BTU's/ year 96,000,000
Equivalent number of residences 35,750
Number of people / residence 2.4
Equivalent number of people 85,800

* Ethanol Capacity per Iowa Renewable Fuels Association ** Water usage per the greater of DNR WACOP Permit or 3 times ethanol capacity.

Don Johannsen
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#15 POET Biorefining  Ethanol Plant (132 MGY) near Arthur
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Arthur, 5.7, 0.7% Kiron, 6.8, 0.8%
Ida Grove, 52.4, 6.1%

Odebolt, 254.1, 29.8%

Ethanol plant water for 
Ethanol Production, 

396.0, 46.4%

Ethanol Plant water for 
CO2 Capture, 138.6, 

16.2%

Ethanol plant 2023 water usage vs. surrounding residential water usage of towns within 
a ten mile radius MGY (Millions of Gallons per Year).

With the proposed CO2 capture
system the POET Biorefining

Arthur  Plant will use 63%
of the total water used by the
plant and cities within the
surrounding 10 mile radius.
(314 square miles)

3.0 gallons of water per gallon of ethanol used for production.
An additional 1.05 gallon is required for CO2 capture.

With combined production and
CO2 capture the ethanol
plant power and 2023 water 
usage  would be equivalent to:
Water:  20,900 people.
Electricity: 29,500 People.
Natural Gas: 85,800 People

The plant draws it's water from the Devonian aquifer.
This water level in this area has been stable since 2015

The total population of the
cities within the 10 mile radius
is 12,484.

No permit Cities:
Arthur
Kiron

The plant will use nearly
twice as much water as
all the cities in the
surrounding 10 mile
radius.
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ATTACHMENT T: Water usage charts for POET, Ashton 
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#16 POET Biorefining - Ashton Ethanol Plant Energy and Water Usage vs. Cities within a 10 mile radius
Ethanol Plant without CO2 Capture

No. Ethanol Plant/ Town Population **Water 
Permit 
Value
MGY

**2023
Water 
Usage
MGY

Comments

Ethanol Plant - Near Ashton, Iowa - -
POET Biorefining - Ashton Plant 250 204 Without CO2 capture water requirement

Combined Towns All Water Usage 290.0 290.0 City residential use assumes 70 gal./person/day

1 Matlock 74 1.9 1.9 Water usage too small to require a permit
2 Ashton 436 11.1 11.1 Water usage too small to require a permit
3 George 1,077 27.5 27.5

4 Sanborn 1,392 35.6 35.6

5 Sibley 2,860 73.1 73.1

6 Sheldon 5,512 140.8 140.8

Percentage of ethanol plant usage of total water usage 11,351 46.3% 41.3%

Conclusion: Without CO2 Capture
 This ethanol plant consumes 41% of the water used by the cities and plant
 within the surrounding 10 mile radius (314 square miles).

Don Johannsen
May 2024 Page 8 of 11 Print Date: 5/20/2024

Appendix 93



#16 POET Biorefining - Ashton Ethanol Plant Energy and Water Usage vs. Cities within a 10 mile radius
Ethanol Plant with  CO2 Capture

No. Ethanol Plant/ Town Population **Water 
Permit 
Value
MGY

**2023
Water 
Usage
MGY

2023
Water 
Usage

% of Total

Comments

Ethanol Plant - Near Ashton, Iowa - - - - City residential use assumes 70 gal./person/day

1 Matlock 74 1.9 1.9 0.3% Water usage too small to require a permit
2 Ashton 436 11.1 11.1 2.0% Water usage too small to require a permit
3 George 1077 27.5 27.5 4.9%
4 Sanborn 1392 35.6 35.6 6.3%
5 Sibley 2860 73.1 73.1 12.9%
6 Sheldon 5512 140.8 140.8 24.9%
7 Ethanol plant water for Ethanol Production 250 204 36.1% Without CO2 Capture water requirement
8 Ethanol Plant water for CO2 Capture 71.4 71.4 12.6% Additional CO2 Capture water requirement

Total Plant and Towns 11,351 611.4 565.4 100.0%
Percentage of ethanol plant usage of total water usage 52.6% 48.7%

Conclusion: With CO2 Capture

68

1.05

71.4
Calculate ratio of gallons of water/ gallons of Ethanol 3.0
Total water requirement of towns and Ethanol plant - MGY 565.4
Total water requirement of towns - MGY 290.0
Total water requirement for ethanol plant - MGY 275.4
Ratio of ethanol plant water use vs. surrounding area 0.95
Percentage of ethanol plant usage of total water usage 48.7%
Total Population within the 10 mile radius 11,351

*Ethanol Production Capacity of Plant - MGY
Factor: Water required to cool and compress the CO2 for 
capture - MGY Water/ MGY Ethanol
Calculate additional water required for CO2 Capture - MGY

 This ethanol plant consumes 49% of the water used by the cities and plant 
within the surrounding 10 mile radius (314 square miles)

Don Johannsen
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#16 POET Biorefining - Ashton Ethanol Plant Energy and Water Usage vs. Cities within a 10 mile radius
Water Use
Typical water use per person per day - Gallons/ person/ day 70
Equivalent # of people ethanol plant water use w/o CO2 capture 7,984
Equivalent # of people ethanol plant water use w/ CO2 capture 10,779

Electricity Use
Electricity to produce Ethanol - kWh/ gallon EtOH for production 0.6
Total Electricity used to produce ethanol - kWh 40,800,000
Electrical use to capture CO2 - kWh/ gallon EtOH 0.377
Total Electricity used to capture CO2 -  kWh 25,636,000
Total  electricity to  produce ethanol and capture CO2 - kWh 6.644E+07
Typical electrical use/ residence - kWh/year 10,476.0
Equivalent number of residences 6,341.7
Number of people / residence 2.4
Equivalent number of people 15,220

Natural Gas Use
Natural gas use per gallon of ethanol for production - BTU's/ gal. 26,000
Natural gas use for ethanol plant - BTU's 1.768E+12
Natural gas use per gal. of ethanol for CO2 capture - BTU's/ gal. 0
Typical Natural Gas use/ residence - BTU's/ year 96,000,000
Equivalent number of residences 18,417
Number of people / residence 2.4
Equivalent number of people 44,200

* Ethanol Capacity per Iowa Renewable Fuels Association ** Water usage per the greater of DNR WACOP Permit or 3 times ethanol capacity.
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#16 POET Biorefining Ethanol Plant (68 MGY) near Ashton
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Matlock, 1.9, 0.3%

Ashton, 11.1, 2.0% George, 27.5, 4.9% Sanborn, 35.6, 6.3%

Sibley, 73.1, 12.9%

Sheldon, 140.8, 24.9%

Ethanol plant water for 
Ethanol Production, 204, 

36.1%

Ethanol Plant water for 
CO2 Capture, 71.4, 12.6%

Ethanol plant 2023 water usage vs. surrounding Residential water usage of towns within 
a ten mile radius MGY (Millions of Gallons per Year).

With the proposed CO2 capture
system the POET Biorefining

Ashton  Plant will use 49%
of the total water used by the
plant and cities within the
surrounding 10 mile radius.
(314 square miles)

3.0 gallons of water per gallon of ethanol is used for production.
An additional 1.05 gallon is required for CO2 capture.

With combined production and
CO2 capture the ethanol
plant power and 2023 water 
usage  would be equivalent to:
Water:  10,800 people.
Electricity: 15,200 People.
Natural Gas: 44,200 People

The plant draws it's water from an unconsolidated aquifer.
This water level in this area has been stable since 2015.

The total population of the
cities within the 10 mile radius
is 11,351.

No permit cities:
Matlock
Ashton

The plant uses as
much water as all
the surrounding
cities within a
10 mile radius.
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ATTACHMENT U: Water usage charts for Valero, Charles City 
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#17 Valero Renewable Fuels - Charles City Ethanol Plant Energy and Water Usage vs. Cities within a 10 mile radius
Ethanol Plant without CO2 Capture

No. Ethanol Plant/ Town Population **Water 
Permit 
Value
MGY

**2023
Water 
Usage
MGY

Comments

Ethanol Plant - Near Charles City, Iowa - -
Valero Renewable Fuels - Charles City 420 420 Without CO2 capture water requirement

Combined Towns All Water Usage 229.9 229.9 City residential use assumes 70 gal./person/day

1 Roseville 50 1.3 1.3 Water usage too small to require a permit
2 Orchard 68 1.7 1.7 Water usage too small to require a permit
3 Colwell 55 1.4 1.4

4 Floyd 313 8.0 8.0

5 Rudd 358 9.1 9.1

6 Rockford 758 19.4 19.4

7 Charles City 7,396 189.0 189.0

Percentage of ethanol plant usage of total water usage 8,998 64.6% 64.6%

Conclusion: Without CO2 Capture
 This ethanol plant consumes 65% of the water used by the cities and plant
 within the surrounding 10 mile radius (314 square miles).
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#17 Valero Renewable Fuels - Charles City Ethanol Plant Energy and Water Usage vs. Cities within a 10 mile radius
Ethanol Plant with  CO2 Capture

No. Ethanol Plant/ Town Population **Water 
Permit 
Value
MGY

**2023
Water 
Usage
MGY

2023
Water 
Usage

% of Total

Comments

Ethanol Plant - Near Charles City, Iowa - - - - City residential use assumes 70 gal./person/day

1 Roseville 50 1.3 1.3 0.2% Water usage too small to require a permit
2 Orchard 68 1.7 1.7 0.2% Water usage too small to require a permit
3 Colwell 55 1.4 1.4 0.2%
4 Floyd 313 8.0 8.0 1.0%
5 Rudd 358 9.1 9.1 1.1%
6 Rockford 758 19.4 19.4 2.4%
7 Charles City 7396 189.0 189.0 23.7%
8 Ethanol plant water for Ethanol Production 420 420 52.7% Without CO2 Capture water requirement
9 Ethanol Plant water for CO2 Capture 147.0 147.0 18.4% Additional CO2 Capture water requirement

Total Plant and Towns 8,998 796.9 796.9 100.0%
Percentage of ethanol plant usage of total water usage 71.2% 71.2%

Conclusion: With CO2 Capture

140

1.05

147
Calculate ratio of gallons of water/ gallons of Ethanol 3.0
Total water requirement of towns and Ethanol plant - MGY 796.9
Total water requirement of towns - MGY 229.9
Total water requirement for ethanol plant - MGY 567.0
Ratio of ethanol plant water use vs. surrounding area 2.47
Percentage of ethanol plant usage of total water usage 71.2%
Total Population within the 10 mile radius 8,998

*Ethanol Production Capacity of Plant - MGY
Factor: Water required to cool and compress the CO2 for 
capture - MGY Water/ MGY Ethanol
Calculate additional water required for CO2 Capture - MGY

 This ethanol plant consumes 71% of the water used by the cities and plant 
within the surrounding 10 mile radius (314 square miles)
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#17 Valero Renewable Fuels - Charles City Ethanol Plant Energy and Water Usage vs. Cities within a 10 mile radius
Water Use
Typical water use per person per day - Gallons/ person/ day 70
Equivalent # of people ethanol plant water use w/o CO2 capture 16,438
Equivalent # of people ethanol plant water use w/ CO2 capture 22,192

Electricity Use
Electricity to produce Ethanol - kWh/ gallon EtOH for production 0.6
Total Electricity used to produce ethanol - kWh 84,000,000
Electrical use to capture CO2 - kWh/ gallon EtOH 0.377
Total Electricity used to capture CO2 -  kWh 52,780,000
Total  electricity to  produce ethanol and capture CO2 - kWh 1.368E+08
Typical electrical use/ residence - kWh/year 10,476.0
Equivalent number of residences 13,056.5
Number of people / residence 2.4
Equivalent number of people 31,336

Natural Gas Use
Natural gas use per gallon of ethanol for production - BTU's/ gal. 26,000
Natural gas use for ethanol plant - BTU's 3.640E+12
Natural gas use per gal. of ethanol for CO2 capture - BTU's/ gal. 0
Typical Natural Gas use/ residence - BTU's/ year 96,000,000
Equivalent number of residences 37,917
Number of people / residence 2.4
Equivalent number of people 91,000

* Ethanol Capacity per Iowa Renewable Fuels Association ** Water usage per the greater of DNR WACOP Permit or 3 times ethanol capacity.
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#17 Valero Renewable Fuels Ethanol Plant (140 MGY) near Charles City
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Roseville, 1.3, 0.2%

Orchard, 1.7, 0.2% Colwell, 1.4, 0.2% Floyd, 8.0, 1.0%

Rudd, 9.1, 1.1%

Rockford, 19.4, 2.4%

Charles City, 189.0, 23.7%

Ethanol plant water for 
Ethanol Production, 420, 

52.7%

Ethanol Plant water for 
CO2 Capture, 147.0, 

18.4%

Ethanol plant 2023 water usage vs. surrounding residential water usage of towns within 
a ten mile radius MGY (Millions of Gallons per Year).

With the proposed CO2 capture
system the Valero Renewable

Fuels Plant will use 71%
of the total water used by the
plant and cities within the
surrounding 10 mile radius.
(314 square miles)

3.0 gallons of water per gallon of ethanol used for production.
An additional 1.05 gallon is required for CO2 capture.

With combined production and
CO2 capture the ethanol
plant power and 2023 water 
usage  would be equivalent to:
Water:  22,200 people.
Electricity: 31,300 People.
Natural Gas: 91,000 People

This plant does not have a DNR water permit.  It is not known where the plant draws it's 
water from.  This water level in this area is down as much as 30 feet since 2015

The total population of the
cities within the 10 mile radius
is 8,998.

Charles City reported 2023
water usage 867 MGY and

a population of 7,396.
This is 321 gal./day/ person -
almost 5 times the typical
residential water usage of 
70 gal./ day.

No permit cities:
Roseville
Orchard

This plant uses almost
three times as much water
as all the surrounding cities
in a 10 mile radius.
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ATTACHMENT V: Water usage charts for POET, Coon Rapids 
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#18 POET Biorefining - Coon Rapids Ethanol Plant Energy and Water Usage vs. Cities within a 10 mile radius
Ethanol Plant without CO2 Capture

No. Ethanol Plant/ Town Population **Water 
Permit 
Value
MGY

**2023
Water 
Usage
MGY

Comments

Ethanol Plant - Near Coon Rapids, Iowa - -
Poet Biorefining - Coon Rapids Plant 237.4 195.0 Without CO2 capture water requirement

Combined Towns All Water Usage 55.2 55.2 City residential use assumes 70 gal./person/day

1 Dedham 224 5.7 5.7 Water usage too small to require a permit
2 Bagley 233 6.0 6.0 Water usage too small to require a permit
3 Bayard 405 10.3 10.3

4 Coon Rapids 1,300 33.2 33.2

Percentage of ethanol plant usage of total water usage 2,162 81.1% 77.9%

Conclusion: Without CO2 Capture
 This ethanol plant consumes 78% of the water used by the cities and plant
 within the surrounding 10 mile radius (314 square miles).
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#18 POET Biorefining - Coon Rapids Ethanol Plant Energy and Water Usage vs. Cities within a 10 mile radius
Ethanol Plant with  CO2 Capture

No. Ethanol Plant/ Town Population **Water 
Permit 
Value
MGY

**2023
Water 
Usage
MGY

2023
Water 
Usage

% of Total

Comments

Ethanol Plant - Near Coon Rapids, Iowa - - - - City residential use assumes 70 gal./person/day

1 Dedham 224 5.7 5.7 1.8% Water usage too small to require a permit
2 Bagley 233 6.0 6.0 1.9% Water usage too small to require a permit
3 Bayard 405 10.3 10.3 3.2%
4 Coon Rapids 1300 33.2 33.2 10.4%
5 Ethanol plant water for Ethanol Production 237.4 195 61.2% Without CO2 Capture water requirement
6 Ethanol Plant water for CO2 Capture 68.3 68.3 21.4% Additional CO2 Capture water requirement

Total Plant and Towns 2,162 360.9 318.5 100.0%
Percentage of ethanol plant usage of total water usage 84.7% 82.7%

Conclusion: With CO2 Capture

65

1.05

68.25
Calculate ratio of gallons of water/ gallons of Ethanol 3.0
Total water requirement of towns and Ethanol plant - MGY 318.5
Total water requirement of towns - MGY 55.2
Total water requirement for ethanol plant - MGY 263.3
Ratio of ethanol plant water use vs. surrounding area 4.77
Percentage of ethanol plant usage of total water usage 82.7%
Total Population within the 10 mile radius 2,162

*Ethanol Production Capacity of Plant - MGY
Factor: Water required to cool and compress the CO2 for 
capture - MGY Water/ MGY Ethanol
Calculate additional water required for CO2 Capture - MGY

 This ethanol plant consumes 83% of the water used by the cities and plant 
within the surrounding 10 mile radius (314 square miles)
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#18 POET Biorefining - Coon Rapids Ethanol Plant Energy and Water Usage vs. Cities within a 10 mile radius
Water Use
Typical water use per person per day - Gallons/ person/ day 70
Equivalent # of people ethanol plant water use w/o CO2 capture 7,632
Equivalent # of people ethanol plant water use w/ CO2 capture 10,303

Electricity Use
Electricity to produce Ethanol - kWh/ gallon EtOH for production 0.6
Total Electricity used to produce ethanol - kWh 39,000,000
Electrical use to capture CO2 - kWh/ gallon EtOH 0.377
Total Electricity used to capture CO2 -  kWh 24,505,000
Total  electricity to  produce ethanol and capture CO2 - kWh 6.351E+07
Typical electrical use/ residence - kWh/year 10,476.0
Equivalent number of residences 6,062.0
Number of people / residence 2.4
Equivalent number of people 14,549

Natural Gas Use
Natural gas use per gallon of ethanol for production - BTU's/ gal. 26,000
Natural gas use for ethanol plant - BTU's 1.690E+12
Natural gas use per gal. of ethanol for CO2 capture - BTU's/ gal. 0
Typical Natural Gas use/ residence - BTU's/ year 96,000,000
Equivalent number of residences 17,604
Number of people / residence 2.4
Equivalent number of people 42,250

* Ethanol Capacity per Iowa Renewable Fuels Association ** Water usage per the greater of DNR WACOP Permit or 3 times ethanol capacity.
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#18 POET Biorefining Ethanol Plant (65 MGY) near Coon Rapids
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Dedham, 5.7, 1.8% Bagley, 6.0, 1.9% Bayard, 10.3, 3.2%

Coon Rapids, 33.2, 10.4%

Ethanol plant water for 
Ethanol Production, 195, 

61.2%

Ethanol Plant water for 
CO2 Capture, 68.3, 21.4%

Ethanol plant 2023 water usage vs. surrounding residential water usage of towns within 
a ten mile radius MGY (Millions of Gallons per Year).

With the proposed CO2 capture
system the POET Biorefining

Coon Rapids  Plant will use 83%
of the total water used by the
plant and cities within the
surrounding 10 mile radius.
(314 square miles)

3.0 gallons of water per gallon of ethanol used for production.
An additional 1.05 gallons will be required for CO2 capture.

With combined production and
CO2 capture the ethanol
plant power and 2023 water 
usage  would be equivalent to:
Water:  10,300 people.
Electricity: 14,500 People.
Natural Gas: 42,300 People

The plant draws it's water from an alluvial source.
This water level in this area has been stable since 2015

The total population of the
cities within the 10 mile radius
is 2,162.

No permit cities:
Dedham
Bagley

This plant will use almost 
5 times as much water 
as all the surrounding
cities within a 10 mile radius.
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ATTACHMENT W: Water usage charts for POET, Corning 
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#19 POET Biorefining - Corning Ethanol Plant Energy and Water Usage vs. Cities within a 10 mile radius
Ethanol Plant without CO2 Capture

No. Ethanol Plant/ Town Population **Water 
Permit 
Value
MGY

**2023
Water 
Usage
MGY

Comments

Ethanol Plant - Near Corning, Iowa - -
POET Biorefining - Corning Plant 270 270 Without CO2 capture water requirement

Combined Towns All Water Usage 50.2 50.2 City residential use assumes 70 gal./person/day

1 Carbon 36 0.9 0.9 Water usage too small to require a permit
2 Mount Etna 50 1.3 1.3 Water usage too small to require a permit
3 Brooks 50 1.3 1.3 Water usage too small to require a permit
4 Nodaway 74 1.9 1.9 Water usage too small to require a permit
5 Prescott 191 4.9 4.9 Water usage too small to require a permit
6 Corning 1,564 40.0 40.0

Percentage of ethanol plant usage of total water usage 1,965 84.3% 84.3%

Conclusion: Without CO2 Capture
 This ethanol plant consumes 84% of the water used by the cities and plant
 within the surrounding 10 mile radius (314 square miles).
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#19 POET Biorefining - Corning Ethanol Plant Energy and Water Usage vs. Cities within a 10 mile radius
Ethanol Plant with  CO2 Capture

No. Ethanol Plant/ Town Population **Water 
Permit 
Value
MGY

**2023
Water 
Usage
MGY

2023
Water 
Usage

% of Total

Comments

Ethanol Plant - Near Corning, Iowa - - - - City residential use assumes 70 gal./person/day

1 Carbon 36 0.9 0.9 0.2% Water usage too small to require a permit
2 Mount Etna 50 1.3 1.3 0.3% Water usage too small to require a permit
3 Brooks 50 1.3 1.3 0.3% Water usage too small to require a permit
4 Nodaway 74 1.9 1.9 0.5% Water usage too small to require a permit
5 Prescott 191 4.9 4.9 1.2% Water usage too small to require a permit
6 Corning 1564 40.0 40.0 9.6%
7 Ethanol plant water for Ethanol Production 270 270 65.1% Without CO2 Capture water requirement
8 Ethanol Plant water for CO2 Capture 94.5 94.5 22.8% Additional CO2 Capture water requirement

Total Plant and Towns 1,965 414.7 414.7 100.0%
Percentage of ethanol plant usage of total water usage 87.9% 87.9%

Conclusion: With CO2 Capture

90

1.05

94.5
Calculate ratio of gallons of water/ gallons of Ethanol 3.0
Total water requirement of towns and Ethanol plant - MGY 414.7
Total water requirement of towns - MGY 10.2
Total water requirement for ethanol plant - MGY 364.5
Ratio of ethanol plant water use vs. surrounding area 35.58
Percentage of ethanol plant usage of total water usage 87.9%
Total Population within the 10 mile radius 1,965

*Ethanol Production Capacity of Plant - MGY
Factor: Water required to cool and compress the CO2 for 
capture - MGY Water/ MGY Ethanol
Calculate additional water required for CO2 Capture - MGY

 This ethanol plant consumes 88% of the water used by the cities and plant 
within the surrounding 10 mile radius (314 square miles)
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#19 POET Biorefining - Corning Ethanol Plant Energy and Water Usage vs. Cities within a 10 mile radius
Water Use
Typical water use per person per day - Gallons/ person/ day 70
Equivalent # of people ethanol plant water use w/o CO2 capture 10,568
Equivalent # of people ethanol plant water use w/ CO2 capture 14,266

Electricity Use
Electricity to produce Ethanol - kWh/ gallon EtOH for production 0.6
Total Electricity used to produce ethanol - kWh 54,000,000
Electrical use to capture CO2 - kWh/ gallon EtOH 0.377
Total Electricity used to capture CO2 -  kWh 33,930,000
Total  electricity to  produce ethanol and capture CO2 - kWh 8.793E+07
Typical electrical use/ residence - kWh/year 10,476.0
Equivalent number of residences 8,393.5
Number of people / residence 2.4
Equivalent number of people 20,144

Natural Gas Use
Natural gas use per gallon of ethanol for production - BTU's/ gal. 26,000
Natural gas use for ethanol plant - BTU's 2.340E+12
Natural gas use per gal. of ethanol for CO2 capture - BTU's/ gal. 0
Typical Natural Gas use/ residence - BTU's/ year 96,000,000
Equivalent number of residences 24,375
Number of people / residence 2.4
Equivalent number of people 58,500

* Ethanol Capacity per Iowa Renewable Fuels Association ** Water usage per the greater of DNR WACOP Permit or 3 times ethanol capacity.
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#19 POET Biorefining Ethanol Plant (90 MGY) near Corning
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Carbon, 0.9, 0.2%

Mount Etna, 1.3, 0.3% Brooks, 1.3, 0.3% Nodaway, 1.9, 0.5%

Prescott, 4.9, 1.2%

Corning, 40.0, 9.6%

Ethanol plant water for 
Ethanol Production, 270, 

65.1%

Ethanol Plant water 
for CO2 Capture, 

94.5, 22.8%

Ethanol plant 2023 water usage vs. surrounding residential water usage of towns within 
a ten mile radius MGY (Millions of Gallons per Year).

With the proposed CO2 capture
system the POET Biorefining

Corning  Plant will use 88%
of the total water used by the
plant and cities within the
surrounding 10 mile radius.
(314 square miles)

3.0 gallons of water per gallon of ethanol for production.
An additional 1.05 gallons will be required for CO2 capture.

With combined production and
CO2 capture the ethanol
plant power and 2023 water 
usage  would be equivalent to:
Water:  14,300 people.
Electricity: 20,100 People.
Natural Gas: 58,500 People

This plant does not have a DNR water permit.
It is not known where this plant draws it's water from.
This water level in this area has been stable since 2015

The total population of the
cities within the 10 mile radius
is 1,965.

The city of Corning has a DNR
water permit for 500 MGY and
a population of 1,564.
This is 652 gal./day/ person -
over 9 times the typical residential
water usage of 70 gal./ day.
It is assumed the city is using
water for other purposes.

No permit cities:
Carbon
Mount Etna
Brooks
Nodaway
Prescott

The plant will use nearly
nine times as much water
as all the cities in the
surrounding 10 mile radius.
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ATTACHMENT X: Water usage charts for POET, Emmetsburg 
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#20 POET Biorefining - Emmetsburg Ethanol Plant Energy and Water Usage vs. Cities within a 10 mile radius
Ethanol Plant without CO2 Capture

No. Ethanol Plant/ Town Population **Water 
Permit 
Value
MGY

**2023
Water 
Usage
MGY

Comments

Ethanol Plant - Near Emmetsburg, Iowa - -
POET Biorefining - Emmetsburg  Plant 350 211.1 Without CO2 capture water requirement

Combined Towns All Water Usage 123.3 123.3 City residential use assumes 70 gal./person/day

1 Rodman 31 0.8 0.8 Water usage too small to require a permit
2 Curlew 37 0.9 0.9 Water usage too small to require a permit
3 Cylinder 87 2.2 2.2 Water usage too small to require a permit
4 Ayrshire 133 3.4 3.4 Water usage too small to require a permit
5 Graettinger 832 21.3 21.3

6 Emmetsburg 3,706 94.7 94.7

Percentage of ethanol plant usage of total water usage 4,826 73.9% 63.1%

Conclusion: Without CO2 Capture
 This ethanol plant consumes 63% of the water used by the cities and plant
 within the surrounding 10 mile radius (314 square miles).
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#20 POET Biorefining - Emmetsburg Ethanol Plant Energy and Water Usage vs. Cities within a 10 mile radius
Ethanol Plant with  CO2 Capture

No. Ethanol Plant/ Town Population **Water 
Permit 
Value
MGY

**2023
Water 
Usage
MGY

2023
Water 
Usage

% of Total

Comments

Ethanol Plant - Near Emmetsburg, Iowa - - - - City residential use assumes 70 gal./person/day

1 Rodman 31 0.8 0.8 Water usage too small to require a permit
2 Curlew 37 0.9 0.9 Water usage too small to require a permit
3 Cylinder 87 2.2 2.2 Water usage too small to require a permit
4 Ayrshire 133 3.4 3.4 Water usage too small to require a permit

No Permit 288 7.3584 7.3584 1.8%
5 Graettinger 832 21.3 21.3 5.2%
6 Emmetsburg 3706 94.7 94.7 23.3%
7 Ethanol plant water for Ethanol Production 350 211.1 52.0% Without CO2 Capture water requirement
8 Ethanol Plant water for CO2 Capture 71.4 71.4 17.6% Additional CO2 Capture water requirement

Total Plant and Towns 4,826 544.7 405.8 100.0%
Percentage of ethanol plant usage of total water usage 77.4% 69.6%

Conclusion: With CO2 Capture

68

1.05

71.4
Calculate ratio of gallons of water/ gallons of Ethanol 3.1
Total water requirement of towns and Ethanol plant - MGY 413.1
Total water requirement of towns - MGY 130.7
Total water requirement for ethanol plant - MGY 282.5
Ratio of ethanol plant water use vs. surrounding area 2.16
Percentage of ethanol plant usage of total water usage 68.4%
Total Population within the 10 mile radius 4,826

*Ethanol Production Capacity of Plant - MGY
Factor: Water required to cool and compress the CO2 for 
capture - MGY Water/ MGY Ethanol
Calculate additional water required for CO2 Capture - MGY

 This ethanol plant consumes 70% of the water used by the cities and plant 
within the surrounding 10 mile radius (314 square miles)
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#20 POET Biorefining - Emmetsburg Ethanol Plant Energy and Water Usage vs. Cities within a 10 mile radius
Water Use
Typical water use per person per day - Gallons/ person/ day 70
Equivalent # of people ethanol plant water use w/o CO2 capture 8,261
Equivalent # of people ethanol plant water use w/ CO2 capture 11,056

Electricity Use
Electricity to produce Ethanol - kWh/ gallon EtOH for production 0.6
Total Electricity used to produce ethanol - kWh 40,800,000
Electrical use to capture CO2 - kWh/ gallon EtOH 0.377
Total Electricity used to capture CO2 -  kWh 25,636,000
Total  electricity to  produce ethanol and capture CO2 - kWh 6.644E+07
Typical electrical use/ residence - kWh/year 10,476.0
Equivalent number of residences 6,341.7
Number of people / residence 2.4
Equivalent number of people 15,220

Natural Gas Use
Natural gas use per gallon of ethanol for production - BTU's/ gal. 26,000
Natural gas use for ethanol plant - BTU's 1.768E+12
Natural gas use per gal. of ethanol for CO2 capture - BTU's/ gal. 0
Typical Natural Gas use/ residence - BTU's/ year 96,000,000
Equivalent number of residences 18,417
Number of people / residence 2.4
Equivalent number of people 44,200

* Ethanol Capacity per Iowa Renewable Fuels Association ** Water usage per the greater of DNR WACOP Permit or 3 times ethanol capacity.

Don Johannsen
May 2024 Page 10 of 11 Print Date: 5/20/2024

Appendix 115



#20 POET  Biorefining Ethanol Plant (68 MGY) near Emmetsburg
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No Permit, 7.3584, 1.8% Graettinger, 21.3, 5.2%

Emmetsburg, 94.7, 23.3%

Ethanol plant water for 
Ethanol Production, 

211.1, 52.0%

Ethanol Plant water 
for CO2 Capture, 

Ethanol plant 2023 water usage vs. surrounding residential water usage of towns within 
a ten mile radius MGY (Millions of Gallons per Year).

With the proposed CO2 capture
system the POET Biorefining

Emmetsburg  Plant will use 70%
of the total water used by the
plant and cities within the
surrounding 10 mile radius.
(314 square miles)

3.1 gallons of water per gallon of ethanol used for production.
An additional 1.05 gallons will be required for CO2 capture.

With combined production and
CO2 capture the ethanol
plant power and 2023 water 
usage  would be equivalent to:
Water:  11,100 people.
Electricity: 15,200 People.
Natural Gas: 44,200 People

The plant draws it's water from the Cretaceous aquifer
This water level in this area has been stable since 2015

No Permit cities:
Rodman
Curlew
Cylinder
Ayrshire

The total population of the
cities within the 10 mile radius
is 4.826.

Emmetsburg reported 2023
water usage of 214 MGY and

a population of 3,706.
This is 158 gal./person/ day -
2.3 times the typical
residential water usage of 
70 gal./ day.

This plant will use over
twice the water used
by all the cities in the
surrounding 10 mile
radius.
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ATTACHMENT Y: Water usage charts for POET, Fairbank 
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#21 POET Biorefining - Fairbank Ethanol Plant Energy and Water Usage vs. Cities within a 10 mile radius
Ethanol Plant without CO2 Capture

No. Ethanol Plant/ Town Population **Water 
Permit 
Value
MGY

**2023
Water 
Usage
MGY

Comments

Ethanol Plant - Near Fairbank, Iowa - -
POET Biorefining - Fairbank Plant 578 396 Without CO2 capture water requirement

Combined Towns All Water Usage 307.6 307.6 City residential use assumes 70 gal./person/day

1 Littleton 50 1.3 1.3 Water usage too small to require a permit
2 Oran 50 1.3 1.3 Water usage too small to require a permit
3 Hazelton 713 18.2 18.2 Water usage too small to require a permit
4 Dunkerton 842 21.5 21.5

5 Readlyn 845 21.6 21.6

6 Fairbank 1,111 28.4 28.4 No DNR Water Permit
7 Jesup 2,508 64.1 64.1

8 Oelwein 5,920 151.3 151.3

Percentage of ethanol plant usage of total water usage 12039 65.3% 56.3%

Conclusion: Without CO2 Capture
 This ethanol plant consumes 56% of the water used by the cities and plant
 within the surrounding 10 mile radius (314 square miles).
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#21 POET Biorefining - Fairbank Ethanol Plant Energy and Water Usage vs. Cities within a 10 mile radius
Ethanol Plant with  CO2 Capture

No. Ethanol Plant/ Town Population **Water 
Permit 
Value
MGY

**2023
Water 
Usage
MGY

2023
Water 
Usage

% of Total

Comments

Ethanol Plant - Near Fairbank, Iowa - - - - City residential use assumes 70 gal./person/day

1 Littleton 50 1.3 1.3 Water usage too small to require a permit
2 Oran 50 1.3 1.3 Water usage too small to require a permit
3 Hazelton 713 18.2 18.2 Water usage too small to require a permit

No Permit 813 20.8 20.8 2.5%
4 Dunkerton 842 21.5 21.5 2.6%
5 Readlyn 845 21.6 21.6 2.6%
6 Fairbank 1111 28.4 28.4 3.4% No DNR Water Permit
7 Jesup 2508 64.1 64.1 7.6%
8 Oelwein 5920 151.3 151.3 18.0%
9 Ethanol plant water for Ethanol Production 578 396 47.0% Without CO2 Capture water requirement

10 Ethanol Plant water for CO2 Capture 138.6 138.6 16.5% Additional CO2 Capture water requirement

Total Plant and Towns 12,039 1024.2 842.2 100.0%
Percentage of ethanol plant usage of total water usage 70.0% 63.48%

Conclusion: With CO2 Capture

132

1.05

138.6
Calculate ratio of gallons of water/ gallons of Ethanol 3.0
Total water requirement of towns and Ethanol plant - MGY 863.0
Total water requirement of towns - MGY 328.4
Total water requirement for ethanol plant - MGY 534.6
Ratio of ethanol plant water use vs. surrounding area 1.63
Percentage of ethanol plant usage of total water usage 61.9%
Total Population within the 10 mile radius 12,039

*Ethanol Production Capacity of Plant - MGY
Factor: Water required to cool and compress the CO2 for 
capture - MGY Water/ MGY Ethanol
Calculate additional water required for CO2 Capture - MGY

 This ethanol plant consumes 63% of the water used by the cities and plant 
within the surrounding 10 mile radius (314 square miles)
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#21 POET Biorefining - Fairbank Ethanol Plant Energy and Water Usage vs. Cities within a 10 mile radius
Water Use
Typical water use per person per day - Gallons/ person/ day 70
Equivalent # of people ethanol plant water use w/o CO2 capture 15,499
Equivalent # of people ethanol plant water use w/ CO2 capture 20,924

Electricity Use
Electricity to produce Ethanol - kWh/ gallon EtOH for production 0.6
Total Electricity used to produce ethanol - kWh 79,200,000
Electrical use to capture CO2 - kWh/ gallon EtOH 0.377
Total Electricity used to capture CO2 -  kWh 49,764,000
Total  electricity to  produce ethanol and capture CO2 - kWh 1.290E+08
Typical electrical use/ residence - kWh/year 10,476.0
Equivalent number of residences 12,310.4
Number of people / residence 2.4
Equivalent number of people 29,545

Natural Gas Use
Natural gas use per gallon of ethanol for production - BTU's/ gal. 26,000
Natural gas use for ethanol plant - BTU's 3.432E+12
Natural gas use per gal. of ethanol for CO2 capture - BTU's/ gal. 0
Typical Natural Gas use/ residence - BTU's/ year 96,000,000
Equivalent number of residences 35,750
Number of people / residence 2.4
Equivalent number of people 85,800

* Ethanol Capacity per Iowa Renewable Fuels Association ** Water usage per the greater of DNR WACOP Permit or 3 times ethanol capacity.
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#21 POET Biorefining - Fairbank Ethanol Plant (132 MGY) near Fairbank
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No Permit, 20.8, 2.5% Dunkerton, 21.5, 2.6% Readlyn, 21.6, 2.6%

Fairbank, 28.4, 3.4%

Jesup, 64.1, 7.6%

Oelwein, 151.3, 18.0%

Ethanol plant water for 
Ethanol Production, 396, 

47.0%

Ethanol Plant water for 
CO2 Capture, 138.6, 

16.5%

Ethanol plant 2023 water usage vs. surrounding residential water usage of towns within 
a ten mile radius MGY (Millions of Gallons per Year).

With the proposed CO2 capture
system the POET Biorefining

Emmetsburg  Plant will use 63%
of the total water used by the
plant and cities within the
surrounding 10 mile radius.
(314 square miles)

3.0 gallons of water per gallon of ethanol used for production.
An additional 1.05 gallon is required for CO2 capture.

With combined production and
CO2 capture the ethanol
plant power and 2023 water 
usage  would be equivalent to:
Water:  20,900 people.
Electricity: 29,500 People.
Natural Gas: 85,800 People

The plant draws it's water from the Jordan aquifer.
This water level in this area is down as much as 30 feet since 2015

No Permit cities:
Littleton
Oran
Hazelton

The total population of the
cities within the 10 mile radius
is 12,039.

This plant will use almost
twice as much water as
all the surrounding cities
within a 10 mile radius.
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ATTACHMENT Z: Water usage charts for Valero, Fort Dodge 
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#22 Valero Renewable Fuels Ethanol Fort Dodge Plant Energy and Water Usage
Ethanol Plant without CO2 Capture

No. Ethanol Plant/ Town Population **Water 
Permit 
Value
MGY

**2023
Water 
Usage
MGY

Comments

Ethanol Plant - Near Fort Dodge Iowa - -
Valero Renewable Fuels Fort Dodge 330 330 Without CO2 capture water requirement

Combined Towns All Water Usage 672.0 672.0 City residential use assumes 70 gal./person/day

1 Coalville 50 1.3 1.3 Water usage too small to require a permit
2 Kalo 50 1.3 1.3 Water usage too small to require a permit
3 Knierim 53 1.4 1.4

4 Clare 136 3.5 3.5

5 Moorland 168 4.3 4.3

6 Barnum 175 4.5 4.5

7 Callender 368 9.4 9.4

8 Otho 429 11.0 11.0

9 Fort Dodge 24,871 635.5 635.5

Percentage of ethanol plant usage of total water usage 26,300 32.9% 32.9%

Conclusion: Without CO2 Capture
 This ethanol plant consumes 33% of the water used by the cities and plant
 within the surrounding 10 mile radius (314 square miles).

Don Johannsen
May 2024 Page 8 of 11 Print Date: 5/20/2024
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#22 Valero Renewable Fuels Ethanol Fort Dodge Plant Energy and Water Usage
Ethanol Plant with  CO2 Capture

No. Ethanol Plant/ Town Population **Water 
Permit 
Value
MGY

**2023
Water 
Usage
MGY

2023
Water 
Usage

% of Total

Comments

Ethanol Plant - Near Fort Dodge Iowa - - - - City residential use assumes 70 gal./person/day

1 Coalville 50 1.3 1.3 Water usage too small to require a permit
2 Kalo 50 1.3 1.3 Water usage too small to require a permit
3 Knierim 53 1.4 1.4 Permit less than 5
4 Clare 136 3.5 3.5 Permit less than 5
5 Moorland 168 4.3 4.3 Permit less than 5
6 Barnum 175 4.5 4.5 Permit less than 5

No Permit 100 2.6 2.6 0%
Permits less than 5 MGY 532 13.6 13.6 1%

7 Callender 368 9.4 9.4 1%
8 Otho 429 11.0 11.0 1%
9 Fort Dodge 24871 635.5 635.5 57%

10 Ethanol plant water for Ethanol Production 330 330 30% Without CO2 Capture water requirement
11 Ethanol Plant water for CO2 Capture 115.5 115.5 10% Additional CO2 Capture water requirement

Total Plant and Towns 26300 1117.5 1117.5 100.00%
Percentage of ethanol plant usage of total water usage 39.9% 39.9%

Conclusion: With CO2 Capture

110

1.05

115.5
Calculate ratio of gallons of water/ gallons of Ethanol 3.0
Total water requirement of towns and Ethanol plant - MGY 1133.6
Total water requirement of towns - MGY 688.1
Total water requirement for ethanol plant - MGY 445.5
Ratio of ethanol plant water use vs. surrounding area 0.65
Percentage of ethanol plant usage of total water usage 39.3%
Total population within the 10 mile radius 26,300

*Ethanol Production Capacity of Plant - MGY
Factor: Water required to cool and compress the CO2 for 
capture - MGY Water/ MGY Ethanol
Calculate additional water required for CO2 Capture - MGY

 This ethanol plant consumes 40% of the water used by the cities and plant 
within the surrounding 10 mile radius (314 square miles)

Don Johannsen
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#22 Valero Renewable Fuels Ethanol Fort Dodge Plant Energy and Water Usage

Water Use
Typical water use per person per day - Gallons/ person/ day 70
Equivalent # of people ethanol plant water use w/o CO2 capture 12,916
Equivalent # of people ethanol plant water use w/ CO2 capture 17,436

Electricity Use
Electricity to produce Ethanol - kWh/ gallon EtOH for production 0.6
Total Electricity used to produce ethanol - kWh 66,000,000
Electrical use to capture CO2 - kWh/ gallon EtOH 0.377
Total Electricity used to capture CO2 -  kWh 41,470,000
Total  electricity to  produce ethanol and capture CO2 - kWh 107,470,000
Typical electrical use/ residence - kWh/year 10,476.0
Equivalent number of residences 10,258.7
Number of people / residence 2.4
Equivalent number of people 24,621

Natural Gas Use
Natural gas use per gallon of ethanol for production - BTU's/ gal. 26,000
Natural gas use for ethanol plant - BTU's 2.860E+12
Natural gas use per gal. of ethanol for CO2 capture - BTU's/ gal. 0
Typical Natural Gas use/ residence - BTU's/ year 96,000,000
Equivalent number of residences 29,792
Number of people / residence 2.4
Equivalent number of people 71,500

* Ethanol Capacity per Iowa Renewable Fuels Association ** Water usage per the greater of DNR WACOP Permit or 3 times ethanol capacity.

Don Johannsen
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#22 Valero Renewable Fuels Ethanol Plant (110 MGY) near Fort Dodge

Don Johannsen
May 2024 Page 11 of 11 Print Date: 5/20/2024

No Permit, 2.6, 0.2% Permits less than 5 MGY, 13.6, 1.2%

Callender, 9.4, 0.8%

Otho, 11.0, 1.0%

Fort Dodge, 635.5, 56.9%

Ethanol plant water for 
Ethanol Production, 330, 

29.5%

Ethanol Plant 
water for CO2 

Capture, 115.5, 
10.3%

Ethanol plant 2023 water usage vs. surrounding residential water usage of towns within 
a ten mile radius MGY (Millions of Gallons per Year).

With the proposed CO2 capture
system the Valero Renewable 

Fuels Fort Dodge Plant will use
40% of the total water used by
the plant and cities within the
surrounding 10 mile radius.
(314 square miles)

3.0 gallons of water per gallon of ethanol used for production.
An additional 1.05 gallons is required for CO2 capture.

With combined production and
CO2 capture the ethanol
plant power and 2023 water
usage  would be equivalent to:
Water:  17,400 people.
Electricity: 24,600 People.
Natural Gas: 71,500 People

The plant draws it's water from the Fort Dodge city water system.
Fort Dodge gets it's water from the Mississippian Aquifer.
Water level in this area is down more than 50 feet since 2015

No Permit cities:
Coalville
Kalo
Less than 5 MGY
Knerium
Clare
Moorland

The total population of the
cities within the 10 mile radius
is 26,300

Fort Dodge has a water permit value of 4,000 MGY and used 
4,119 MGY in 2023. It uses 454 gal/person/day vs. typical 70.
It appears the city provides water to other industries.

The large use of water by 
Fort Dodge overshadows
any other use of water
in the area.
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ATTACHMENT AA: Water usage charts for POET, Gowrie 

 

  

Appendix 127



#23 POET Biorefining - Gowrie Ethanol Plant Energy and Water Usage vs. Cities within a 10 mile radius
Ethanol Plant without CO2 Capture

No. Ethanol Plant/ Town Population **Water 
Permit 
Value
MGY

**2023
Water 
Usage
MGY

Comments

Ethanol Plant - Near Gowrie, Iowa - -
POET Biorefining - Gowrie Plant 270 270 Without CO2 capture water requirement

Combined Towns All Water Usage 72.3 72.3 City residential use assumes 70 gal./person/day

1 Rinard 38 1.0 1.0 Water usage too small to require a permit
2 Burnside 50 1.3 1.3 Water usage too small to require a permit
3 Lanyon 50 1.3 1.3 Water usage too small to require a permit
4 Somers 128 3.3 3.3 Water usage too small to require a permit
5 Moorland 168 4.3 4.3

6 Harcourt 264 6.7 6.7

7 Callender 368 9.4 9.4

8 Farnhamville 383 9.8 9.8

9 Otho 429 11.0 11.0

10 Gowrie 952 24.3 24.3

Percentage of ethanol plant usage of total water usage 2830 78.9% 78.9%

Conclusion: Without CO2 Capture
 This ethanol plant consumes 79% of the water used by the cities and plant
 within the surrounding 10 mile radius (314 square miles).

Don Johannsen
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#23 POET Biorefining - Gowrie Ethanol Plant Energy and Water Usage vs. Cities within a 10 mile radius
Ethanol Plant with  CO2 Capture

No. Ethanol Plant/ Town Population **Water 
Permit 
Value
MGY

**2023
Water 
Usage
MGY

2023
Water 
Usage

% of Total

Comments

Ethanol Plant - Near Gowrie, Iowa - - - - City residential use assumes 70 gal./person/day

1 Rinard 38 1.0 1.0 Water usage too small to require a permit
2 Burnside 50 1.3 1.3 Water usage too small to require a permit
3 Lanyon 50 1.3 1.3 Water usage too small to require a permit
4 Somers 128 3.3 3.3 Water usage too small to require a permit

No Permit 266 6.8 6.8 1.6%
5 Moorland 168 4.3 4.3 1.0%
6 Harcourt 264 6.7 6.7 1.5%
7 Callender 368 9.4 9.4 2.2%
8 Farnhamville 383 9.8 9.8 2.2%
9 Otho 429 11.0 11.0 2.5%

10 Gowrie 952 24.3 24.3 5.6%
11 Ethanol plant water for Ethanol Production 270 270 61.8% Without CO2 Capture water requirement
12 Ethanol Plant water for CO2 Capture 94.5 94.5 21.6% Additional CO2 Capture water requirement

Total Plant and Towns 2,830 436.8 436.8 100.0%
Percentage of ethanol plant usage of total water usage 83.4% 83.4%

Conclusion: With CO2 Capture

90

1.05

94.5
Calculate ratio of gallons of water/ gallons of Ethanol 3.0
Total water requirement of towns and Ethanol plant - MGY 443.6
Total water requirement of towns - MGY 79.1
Total water requirement for ethanol plant - MGY 364.5
Ratio of ethanol plant water use vs. surrounding area 4.61
Percentage of ethanol plant usage of total water usage 82.2%
Total Population within the 10 mile radius 2,830

*Ethanol Production Capacity of Plant - MGY
Factor: Water required to cool and compress the CO2 for 
capture - MGY Water/ MGY Ethanol
Calculate additional water required for CO2 Capture - MGY

 This ethanol plant consumes 83% of the water used by the cities and plant 
within the surrounding 10 mile radius (314 square miles)

Don Johannsen
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#23 POET Biorefining - Gowrie Ethanol Plant Energy and Water Usage vs. Cities within a 10 mile radius

Water Use
Typical water use per person per day - Gallons/ person/ day 70
Equivalent # of people ethanol plant water use w/o CO2 capture 10,568
Equivalent # of people ethanol plant water use w/ CO2 capture 14,266

Electricity Use
Electricity to produce Ethanol - kWh/ gallon EtOH for production 0.6
Total Electricity used to produce ethanol - kWh 54,000,000
Electrical use to capture CO2 - kWh/ gallon EtOH 0.377
Total Electricity used to capture CO2 -  kWh 33,930,000
Total  electricity to  produce ethanol and capture CO2 - kWh 8.793E+07
Typical electrical use/ residence - kWh/year 10,476.0
Equivalent number of residences 8,393.5
Number of people / residence 2.4
Equivalent number of people 20,144

Natural Gas Use
Natural gas use per gallon of ethanol for production - BTU's/ gal. 26,000
Natural gas use for ethanol plant - BTU's 2.340E+12
Natural gas use per gal. of ethanol for CO2 capture - BTU's/ gal. 0
Typical Natural Gas use/ residence - BTU's/ year 96,000,000
Equivalent number of residences 24,375
Number of people / residence 2.4
Equivalent number of people 58,500

* Ethanol Capacity per Iowa Renewable Fuels Association ** Water usage per the greater of DNR WACOP Permit or 3 times ethanol capacity.

Don Johannsen
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#23 POET Biorefining - Gowrie Ethanol Plant (90 MGY) near Gowrie
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No Permit, 6.8, 1.6%

Moorland, 4.3, 1.0% Harcourt, 6.7, 1.5% Callender, 9.4, 2.2%

Farnhamville, 9.8, 2.2%

Otho, 11.0, 2.5%

Gowrie, 24.3, 5.6%

Ethanol plant water for 
Ethanol Production, 270, 

61.8%

Ethanol Plant water for 
CO2 Capture, 94.5, 21.6%

Ethanol plant 2023 water usage vs. surrounding residential water usage of towns within 
a ten mile radius MGY (Millions of Gallons per Year).

With the proposed CO2 capture
system the POET Biorefining

Gowrie  Plant will use 83%
of the total water used by the
plant and cities within the
surrounding 10 mile radius.
(314 square miles)

3.0 gallons of water per gallon of ethanol used for production.
An additional 1.05 gallons is required for CO2 capture.

With combined production and
CO2 capture the ethanol
plant power and 2023 water 
usage  would be equivalent to:
Water:  14,300 people.
Electricity: 20,100 People.
Natural Gas: 58,500 People

The plant does not have a DNR water permit.
It is not known where the plant draws it's water from.
This water level in this area is down as much as 30 feet since 2015

No Permit cities:
Rinard
Burnside
Lanyon
Summers

The total population of the
cities within the 10 mile radius
is 2,830.

This plant uses almost
five times more water
than all the surrounding
cities within a 10 mile
radius.
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ATTACHMENT BB: Water usage charts for POET, Hanlontown 
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#24 POET Biorefining - Hanlontown Ethanol Plant Energy and Water Usage vs. Cities within a 10 mile radius
Ethanol Plant without CO2 Capture

No. Ethanol Plant/ Town Population **Water 
Permit 
Value
MGY

**2023
Water 
Usage
MGY

Comments

Ethanol Plant - Near Hanlontown, Iowa - -
POET Biorefining - Hanlontown Plant 245.0 240 Without CO2 capture water requirement

Combined Towns All Water Usage 308.2 308.2 City residential use assumes 70 gal./person/day

1 Hanlontown 206 5.3 5.3

2 Joice 208 5.3 5.3

3 Kensett 257 6.6 6.6

4 Fertile 305 7.8 7.8

5 Manly 1,256 32.1 32.1

6 Lake Mills 2,143 54.8 54.8

7 Clear lake 7,687 196.4 196.4

Percentage of ethanol plant usage of total water usage 12062 44.3% 43.8%

Conclusion: Without CO2 Capture
 This ethanol plant consumes 44% of the water used by the cities and plant
 within the surrounding 10 mile radius (314 square miles).

Don Johannsen
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#24 POET Biorefining - Hanlontown Ethanol Plant Energy and Water Usage vs. Cities within a 10 mile radius
Ethanol Plant with  CO2 Capture

No. Ethanol Plant/ Town Population **Water 
Permit 
Value
MGY

**2023
Water 
Usage
MGY

2023
Water 
Usage

% of Total

Comments

Ethanol Plant - Near Hanlontown, Iowa - - - - City residential use assumes 70 gal./person/day

1 Hanlontown 206 5.3 5.3 0.8%
2 Joice 208 5.3 5.3 0.8%
3 Kensett 257 6.6 6.6 1.0%
4 Fertile 305 7.8 7.8 1.2%
5 Manly 1256 32.1 32.1 5.1%
6 Lake Mills 2143 54.8 54.8 8.7%
7 Clear lake 7687 196.4 196.4 31.1%
8 Ethanol plant water for Ethanol Production 245 240 38.0% Without CO2 Capture water requirement
9 Ethanol Plant water for CO2 Capture 84.0 84.0 13.3% Additional CO2 Capture water requirement

Total Plant and Towns 12,062 637.2 632.2 100.0%
Percentage of ethanol plant usage of total water usage 51.6% 51.3%

Conclusion: With CO2 Capture

80

1.05

84
Calculate ratio of gallons of water/ gallons of Ethanol 3.0
Total water requirement of towns and Ethanol plant - MGY 632.2
Total water requirement of towns - MGY 308.2
Total water requirement for ethanol plant - MGY 324.0
Ratio of ethanol plant water use vs. surrounding area 1.05
Percentage of ethanol plant usage of total water usage 51.3%
Total Population within the 10 mile radius 12,062

*Ethanol Production Capacity of Plant - MGY
Factor: Water required to cool and compress the CO2 for 
capture - MGY Water/ MGY Ethanol
Calculate additional water required for CO2 Capture - MGY

 This ethanol plant consumes 51% of the water used by the cities and plant 
within the surrounding 10 mile radius (314 square miles)

Don Johannsen
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#24 POET Biorefining - Hanlontown Ethanol Plant Energy and Water Usage vs. Cities within a 10 mile radius
Water Use
Typical water use per person per day - Gallons/ person/ day 70
Equivalent # of people ethanol plant water use w/o CO2 capture 9,393
Equivalent # of people ethanol plant water use w/ CO2 capture 12,681

Electricity Use
Electricity to produce Ethanol - kWh/ gallon EtOH for production 0.6
Total Electricity used to produce ethanol - kWh 48,000,000
Electrical use to capture CO2 - kWh/ gallon EtOH 0.377
Total Electricity used to capture CO2 -  kWh 30,160,000
Total  electricity to  produce ethanol and capture CO2 - kWh 7.816E+07
Typical electrical use/ residence - kWh/year 10,476.0
Equivalent number of residences 7,460.9
Number of people / residence 2.4
Equivalent number of people 17,906

Natural Gas Use
Natural gas use per gallon of ethanol for production - BTU's/ gal. 26,000
Natural gas use for ethanol plant - BTU's 2.080E+12
Natural gas use per gal. of ethanol for CO2 capture - BTU's/ gal. 0
Typical Natural Gas use/ residence - BTU's/ year 96,000,000
Equivalent number of residences 21,667
Number of people / residence 2.4
Equivalent number of people 52,000

* Ethanol Capacity per Iowa Renewable Fuels Association ** Water usage per the greater of DNR WACOP Permit or 3 times ethanol capacity.

Don Johannsen
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#24 POET Biorefining Ethanol Plant (80 MGY) near Hanlontown
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Hanlontown, 5.3, 0.8%

Joice, 5.3, 0.8% Kensett, 6.6, 1.0%

Fertile, 7.8, 1.2%

Manly, 32.1, 5.1%

Lake Mills, 54.8, 8.7%

Clear lake, 196.4, 31.1%

Ethanol plant water for 
Ethanol Production, 240, 

38.0%

Ethanol Plant water for 
CO2 Capture, 84.0, 13.3%

Ethanol plant 2023 water usage vs. surrounding residential water usage of towns within 
a ten mile radius MGY (Millions of Gallons per Year).

With the proposed CO2 capture
system the POET Biorefining

Hanlontown  Plant will use 51%
of the total water used by the
plant and cities within the
surrounding 10 mile radius.
(314 square miles)

3.0 gallons of water per gallon of ethanol used for production.
An additional 1.05 gallons is required for CO2 capture.

With combined production and
CO2 capture the ethanol
plant power and 2023 water 
usage  would be equivalent to:
Water:  12,700 people.
Electricity: 17,900 People.
Natural Gas: 52,000 People

The plant draws it's water from the Devonian aquifer.
This water level in this area are down as much as 30 feet since 2015

The total population of the
cities within the 10 mile radius
is 12,062.

This plant uses as much
water as all the surrounding
cities within a 10 mile radius
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ATTACHMENT CC: Water usage charts for Valero, Hartley 
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#25 Valero Renewable Fuels - Hartley Ethanol Plant Energy and Water Usage vs. Cities within a 10 mile radius
Ethanol Plant without CO2 Capture

No. Ethanol Plant/ Town Population **Water 
Permit 
Value
MGY

**2023
Water 
Usage
MGY

Comments

Ethanol Plant - Near Hartley, Iowa - -
Valero Renewable Fuels - Hartley Plant 570 420 Without CO2 capture water requirement

Combined Towns All Water Usage 121.8 121.8 City residential use assumes 70 gal./person/day

1 May City 50 1.28 1.28 Water usage too small to require a permit
2 Moneta 50 1.28 1.28 Water usage too small to require a permit
3 Melvin 199 5.08 5.08 Water usage too small to require a permit
4 Everly 575 14.69 14.69

5 Primghar 896 22.89 22.89

6 Sanborn 1,392 35.57 35.57

7 Hartley 1,605 41.01 41.01

Percentage of ethanol plant usage of total water usage 4767 82.4% 77.5%

Conclusion: Without CO2 Capture
 This ethanol plant consumes 78% of the water used by the cities and plant
 within the surrounding 10 mile radius (314 square miles).
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#25 Valero Renewable Fuels - Hartley Ethanol Plant Energy and Water Usage vs. Cities within a 10 mile radius
Ethanol Plant with  CO2 Capture

No. Ethanol Plant/ Town Population **Water 
Permit 
Value
MGY

**2023
Water 
Usage
MGY

2023
Water 
Usage

% of Total

Comments

Ethanol Plant - Near Hartley, Iowa - - - - City residential use assumes 70 gal./person/day

1 May City 50 1.3 1.3 Water usage too small to require a permit
2 Moneta 50 1.3 1.3 Water usage too small to require a permit
3 Melvin 199 5.1 5.1 Water usage too small to require a permit

No Permit 299 7.6 7.6 1.1%
4 Everly 575 14.7 14.7 2.1%
5 Primghar 896 22.9 22.9 3.3%
6 Sanborn 1392 35.6 35.6 5.2%
7 Hartley 1605 41.0 41.0 6.0%
8 Ethanol plant water for Ethanol Production 570 420 61.0% Without CO2 Capture water requirement
9 Ethanol Plant water for CO2 Capture 147.0 147.0 21.3% Additional CO2 Capture water requirement

Total Plant and Towns 4,767 838.8 688.8 100.00%
Percentage of ethanol plant usage of total water usage 85.5% 82.3%

Conclusion: With CO2 Capture

140

1.05

147
Calculate ratio of gallons of water/ gallons of Ethanol 3.0
Total water requirement of towns and Ethanol plant - MGY 696.4
Total water requirement of towns - MGY 129.4
Total water requirement for ethanol plant - MGY 567.0
Ratio of ethanol plant water use vs. surrounding area 4.38
Percentage of ethanol plant usage of total water usage 81.4%
Total Population within the 10 mile radius 4,767

*Ethanol Production Capacity of Plant - MGY
Factor: Water required to cool and compress the CO2 for 
capture - MGY Water/ MGY Ethanol
Calculate additional water required for CO2 Capture - MGY

 This ethanol plant consumes 82% of the water used by the cities and plant 
within the surrounding 10 mile radius (314 square miles)
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#25 Valero Renewable Fuels - Hartley Ethanol Plant Energy and Water Usage vs. Cities within a 10 mile radius
Water Use
Typical water use per person per day - Gallons/ person/ day 70
Equivalent # of people ethanol plant water use w/o CO2 capture 16,438
Equivalent # of people ethanol plant water use w/ CO2 capture 22,192

Electricity Use
Electricity to produce Ethanol - kWh/ gallon EtOH for production 0.6
Total Electricity used to produce ethanol - kWh 84,000,000
Electrical use to capture CO2 - kWh/ gallon EtOH 0.377
Total Electricity used to capture CO2 -  kWh 52,780,000
Total  electricity to  produce ethanol and capture CO2 - kWh 1.368E+08
Typical electrical use/ residence - kWh/year 10,476.0
Equivalent number of residences 13,056.5
Number of people / residence 2.4
Equivalent number of people 31,336

Natural Gas Use
Natural gas use per gallon of ethanol for production - BTU's/ gal. 26,000
Natural gas use for ethanol plant - BTU's 3.640E+12
Natural gas use per gal. of ethanol for CO2 capture - BTU's/ gal. 0
Typical Natural Gas use/ residence - BTU's/ year 96,000,000
Equivalent number of residences 37,917
Number of people / residence 2.4
Equivalent number of people 91,000

* Ethanol Capacity per Iowa Renewable Fuels Association ** Water usage per the greater of DNR WACOP Permit or 3 times ethanol capacity.

Don Johannsen
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#25 Valero Renewable Fuels Ethanol Plant (140 MGY) near Hartley
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No Permit, 7.6, 1.1% Everly, 14.7, 2.1% Primghar, 22.9, 3.3%

Sanborn, 35.6, 5.2%

Hartley, 41.0, 6.0%

Ethanol plant water for 
Ethanol Production, 420, 

61.0%

Ethanol Plant water for 
CO2 Capture, 147.0, 

21.3%

Ethanol plant 2023 water usage vs. surrounding residential water usage of towns within 
a ten mile radius MGY (Millions of Gallons per Year).

With the proposed CO2 capture
system the Valero Renewable 

Fuels Hartley Plant will use 82%
of the total water used by the
plant and cities within the
surrounding 10 mile radius.
(314 square miles)

3.0 gallons of water per gallon of ethanol used for production.
An additional 1.05 gallon is required for CO2 capture.

With combined production and
CO2 capture the ethanol
plant power and 2023 water 
usage  would be equivalent to:
Water:   22,200 people.
Electricity: 31,300 People.
Natural Gas: 91,000 People

The plant draws it's water from the Cretaceous aquifer.
This water level in this area has been stable since 2015

No Permit cities:
May City
Moneta
Melvin

The total population of the
cities within the 10 mile radius
is 4,767.

This plant uses four
times as much water
as all the surrounding
cities within a 10 mile
radius.
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ATTACHMENT DD: Water usage charts for POET, Hudson 
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#26 POET Biorefining - Hudson S.D. Ethanol Plant Energy and Water Usage vs. Cities within a 10 mile radius
Ethanol Plant without CO2 Capture

No. Ethanol Plant/ Town Population **Water 
Permit 
Value
MGY

**2023
Water 
Usage
MGY

Comments

Ethanol Plant - Near Hudson, South Dakota - -
POET Biorefining, Hudson S.D.  Plant 240 240 Without CO2 capture water requirement

Combined Towns All Water Usage 202.9 202.9 City residential use assumes 70 gal./person/day

1 Fairview SD 65 1.7 1.7 South Dakota
2 Hudson SD 329 8.4 8.4 South Dakota
3 Alcester SD 787 20.1 20.1 South Dakota
4 Hawarden 2,700 69.0 69.0

5 Rock Valley 4,059 103.7 103.7

Percentage of ethanol plant usage of total water usage 7940 54.2% 54.2%

Conclusion: Without CO2 Capture
 This ethanol plant consumes 54% of the water used by the cities and plant
 within the surrounding 10 mile radius (314 square miles).
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#26 POET Biorefining - Hudson S.D. Ethanol Plant Energy and Water Usage vs. Cities within a 10 mile radius
Ethanol Plant with  CO2 Capture

No. Ethanol Plant/ Town Population **Water 
Permit 
Value
MGY

**2023
Water 
Usage
MGY

2023
Water 
Usage

% of Total

Comments

Ethanol Plant - Near Hudson, South Dakota - - - - City residential use assumes 70 gal./person/day

1 Fairview SD 65 1.7 1.7 0.3% South Dakota
2 Hudson SD 329 8.4 8.4 1.6% South Dakota
3 Alcester SD 787 20.1 20.1 3.8% South Dakota
4 Hawarden 2700 69.0 69.0 13.1%
5 Rock Valley 4059 103.7 103.7 19.7%
6 Ethanol plant water for Ethanol Production 240 240 45.6% Without CO2 Capture water requirement
7 Ethanol Plant water for CO2 Capture 84.0 84.0 15.9% Additional CO2 Capture water requirement

Total Plant and Towns 7,940 526.9 526.9 100.0%
Percentage of ethanol plant usage of total water usage 61.50% 61.5%

Conclusion: With CO2 Capture

80

1.05

84
Calculate ratio of gallons of water/ gallons of Ethanol 3.0
Total water requirement of towns and Ethanol plant - MGY 526.9
Total water requirement of towns - MGY 202.9
Total water requirement for ethanol plant - MGY 324.0
Ratio of ethanol plant water use vs. surrounding area 1.60
Percentage of ethanol plant usage of total water usage 61.5%
Total Population within the 10 mile radius 7,940

*Ethanol Production Capacity of Plant - MGY
Factor: Water required to cool and compress the CO2 for 
capture - MGY Water/ MGY Ethanol
Calculate additional water required for CO2 Capture - MGY

 This ethanol plant consumes 61% of the water used by the cities and plant 
within the surrounding 10 mile radius (314 square miles)
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#26 POET Biorefining - Hudson S.D. Ethanol Plant Energy and Water Usage vs. Cities within a 10 mile radius
Water Use
Typical water use per person per day - Gallons/ person/ day 70
Equivalent # of people ethanol plant water use w/o CO2 capture 9,393
Equivalent # of people ethanol plant water use w/ CO2 capture 12,681

Electricity Use
Electricity to produce Ethanol - kWh/ gallon EtOH for production 0.6
Total Electricity used to produce ethanol - kWh 48,000,000
Electrical use to capture CO2 - kWh/ gallon EtOH 0.377
Total Electricity used to capture CO2 -  kWh 30,160,000
Total  electricity to  produce ethanol and capture CO2 - kWh 7.816E+07
Typical electrical use/ residence - kWh/year 10,476.0
Equivalent number of residences 7,460.9
Number of people / residence 2.4
Equivalent number of people 17,906

Natural Gas Use
Natural gas use per gallon of ethanol for production - BTU's/ gal. 26,000
Natural gas use for ethanol plant - BTU's 2.080E+12
Natural gas use per gal. of ethanol for CO2 capture - BTU's/ gal. 0
Typical Natural Gas use/ residence - BTU's/ year 96,000,000
Equivalent number of residences 21,667
Number of people / residence 2.4
Equivalent number of people 52,000

* Ethanol Capacity per Iowa Renewable Fuels Association ** Water usage per the greater of DNR WACOP Permit or 3 times ethanol capacity.

Don Johannsen
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#26 POET Biorefining Ethanol Plant (80 MGY) near Hudson South Dakota

Don Johannsen
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Fairview SD, 1.7, 0.3%

Hudson SD, 8.4, 1.6% Alcester SD, 20.1, 3.8%

Hawarden, 69.0, 13.1%

Rock Valley, 103.7, 19.7%

Ethanol plant water for 
Ethanol Production, 240, 

45.6%

Ethanol Plant water for 
CO2 Capture, 84.0, 15.9%

Ethanol plant 2023 water usage vs. surrounding residential water usage of towns within 
a ten mile radius MGY (Millions of Gallons per Year).

With the proposed CO2 capture
system the POET Biorefining

Hudson Plant will use 61%
of the total water used by the
plant and cities within the
surrounding 10 mile radius.
(314 square miles)

3.0 gallons of water per gallon of ethanol is used for production.
An additional 1.05 gallon is required for CO2 capture.

With combined production and
CO2 capture the ethanol
plant power and 2023 water 
usage  would be equivalent to:
Water:  12,700 people.
Electricity: 17,900 People.
Natural Gas: 52,000 People

It is not known where this plant draws it's water from.
This water level in this area has been stable since 2015

The total population of the
cities within the 10 mile radius
is 7,940.

This plant uses  1.5
times as much water
as all the surrounding
cities within a 10
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ATTACHMENT EE: Water usage charts for POET, Iowa Falls 
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#27 POET Biorefining Iowa Falls Ethanol Plant Energy and Water Usage vs. Cities within a 10 mile radius
Ethanol Plant without CO2 Capture

No. Ethanol Plant/ Town Population **Water 
Permit 
Value
MGY

**2023
Water 
Usage
MGY

Comments

Ethanol Plant - Near Iowa Falls, Iowa - -
POET Biorefining Iowa Falls Plant 525.0 347.8 Without CO2 capture water requirement

Combined Towns All Water Usage 154.1 154.1 City residential use assumes 70 gal./person/day

1 Owasa 34 0.9 0.9 Water usage too small to require a permit
2 Bradford 50 1.3 1.3 Water usage too small to require a permit
3 Popejoy 77 2.0 2.0 Water usage too small to require a permit
4 Alden 763 19.5 19.5

5 Iowa Falls 5,106 130.5 130.5

Percentage of ethanol plant usage of total water usage 6030 77.3% 69.3%

Conclusion: Without CO2 Capture
 This ethanol plant consumes 69% of the water used by the cities and plant
 within the surrounding 10 mile radius (314 square miles).

Don Johannsen
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#27 POET Biorefining Iowa Falls Ethanol Plant Energy and Water Usage vs. Cities within a 10 mile radius
Ethanol Plant with  CO2 Capture

No. Ethanol Plant/ Town Population **Water 
Permit 
Value
MGY

**2023
Water 
Usage
MGY

2023
Water 
Usage

% of Total

Comments

Ethanol Plant - Near Iowa Falls, Iowa - - - - City residential use assumes 70 gal./person/day

1 Owasa 34 0.9 0.9 0.1% Water usage too small to require a permit
2 Bradford 50 1.3 1.3 0.2% Water usage too small to require a permit
3 Popejoy 77 2.0 2.0 0.3% Water usage too small to require a permit
4 Alden 763 19.5 19.5 3.1%
5 Iowa Falls 5106 130.5 130.5 21.1%
6 Ethanol plant water for Ethanol Production 525 347.8 56.1% Without CO2 Capture water requirement
7 Ethanol Plant water for CO2 Capture 117.6 117.6 19.0% Additional CO2 Capture water requirement

Total Plant and Towns 6,030 796.7 619.4 100.0%
Percentage of ethanol plant usage of total water usage 80.7% 75.1%

Conclusion: With CO2 Capture

112

1.05

117.6
Calculate ratio of gallons of water/ gallons of Ethanol 3.1
Total water requirement of towns and Ethanol plant - MGY 619.4
Total water requirement of towns - MGY 154.1
Total water requirement for ethanol plant - MGY 465.4
Ratio of ethanol plant water use vs. surrounding area 3.02
Percentage of ethanol plant usage of total water usage 75.1%
Total Population within the 10 mile radius 6,030

*Ethanol Production Capacity of Plant - MGY
Factor: Water required to cool and compress the CO2 for 
capture - MGY Water/ MGY Ethanol
Calculate additional water required for CO2 Capture - MGY

 This ethanol plant consumes 75% of the water used by the cities and plant 
within the surrounding 10 mile radius (314 square miles)

Don Johannsen
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#27 POET Biorefining Iowa Falls Ethanol Plant Energy and Water Usage vs. Cities within a 10 mile radius
Water Use
Typical water use per person per day - Gallons/ person/ day 70
Equivalent # of people ethanol plant water use w/o CO2 capture 13,611
Equivalent # of people ethanol plant water use w/ CO2 capture 18,213

Electricity Use
Electricity to produce Ethanol - kWh/ gallon EtOH for production 0.6
Total Electricity used to produce ethanol - kWh 67,200,000
Electrical use to capture CO2 - kWh/ gallon EtOH 0.377
Total Electricity used to capture CO2 -  kWh 42,224,000
Total  electricity to  produce ethanol and capture CO2 - kWh 1.094E+08
Typical electrical use/ residence - kWh/year 10,476.0
Equivalent number of residences 10,445.2
Number of people / residence 2.4
Equivalent number of people 25,068

Natural Gas Use
Natural gas use per gallon of ethanol for production - BTU's/ gal. 26,000
Natural gas use for ethanol plant - BTU's 2.912E+12
Natural gas use per gal. of ethanol for CO2 capture - BTU's/ gal. 0
Typical Natural Gas use/ residence - BTU's/ year 96,000,000
Equivalent number of residences 30,333
Number of people / residence 2.4
Equivalent number of people 72,800

* Ethanol Capacity per Iowa Renewable Fuels Association ** Water usage per the greater of DNR WACOP Permit or 3 times ethanol capacity.

Don Johannsen
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#27 POET Biorefining Ethanol Plant (112 MGY) near Iowa Falls

Don Johannsen
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Owasa, 0.9, 0.1%

Bradford, 1.3, 0.2% Popejoy, 2.0, 0.3%

Alden, 19.5, 3.1%

Iowa Falls, 130.5, 21.1%

Ethanol plant water for 
Ethanol Production, 

347.8, 56.1%

Ethanol Plant water for 
CO2 Capture, 117.6, 

19.0%

Ethanol plant 2023 water usage vs. surrounding residential water usage of towns within 
a ten mile radius MGY (Millions of Gallons per Year).

With the proposed CO2 capture
system the POET Biorefining

Iowa Falls Plant will use 75%
of the total water used by the
plant and cities within the
surrounding 10 mile radius.
(314 square miles)

3.1 gallons of water per gallon of ethanol is used for production.
An additional 1.05 gallon is required for CO2 capture.

With combined production and
CO2 capture the ethanol
plant power and 2023 water 
usage  would be equivalent to:
Water:  18,200 people.
Electricity: 25,100 People.
Natural Gas: 72,800 People

The plant draws it's water from the Jordan aquifer.
This water level in this area is down as much as 30 feet since 2015

The total population of the
cities within the 10 mile radius
is 6,030.

Iowa Falls reported 2023
water usage of 332 MGY
and a population of 5,106.
This is 178  gal./day/ person
- about 2.5 times the typical

residential water usage of 
70 gal./ day.

No permit cities:
Owasa
Bradford
Popejoy

This plant uses 3 times 
as much water as all the
surrounding cities within
a 10 mile radius.
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ATTACHMENT FF: Water usage charts for POET, Jewell 
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#28 POET Biorefining - Jewel Ethanol Plant Energy and Water Usage vs. Cities within a 10 mile radius
Ethanol Plant without CO2 Capture

No. Ethanol Plant/ Town Population **Water 
Permit 
Value
MGY

**2023
Water 
Usage
MGY

Comments

Ethanol Plant - Near Jewel. Iowa - -
POET Biorefining - Jewel Plant 270 270 Without CO2 capture water requirement

Combined Towns All Water Usage 166.9 166.9 City residential use assumes 70 gal./person/day

1 Randall 154 3.9 3.9

2 Kamrar 179 4.6 4.6 Water usage too small to require a permit
3 Stanhope 364 9.3 9.3

4 Radcliffe 555 14.2 14.2

5 Blairsburg 713 18.2 18.2

6 Jewell 1,216 31.1 31.1

7 Story City 3,352 85.6 85.6

Percentage of ethanol plant usage of total water usage 6533 61.8% 61.8%

Conclusion: Without CO2 Capture
 This ethanol plant consumes 62% of the water used by the cities and plant
 within the surrounding 10 mile radius (314 square miles).

Don Johannsen
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#28 POET Biorefining - Jewel Ethanol Plant Energy and Water Usage vs. Cities within a 10 mile radius
Ethanol Plant with  CO2 Capture

No. Ethanol Plant/ Town Population **Water 
Permit 
Value
MGY

**2023
Water 
Usage
MGY

2023
Water 
Usage

% of Total

Comments

Ethanol Plant - Near Jewel. Iowa - - - - City residential use assumes 70 gal./person/day

1 Randall 154 3.9 3.9 0.7%
2 Kamrar 179 4.6 4.6 0.9% Water usage too small to require a permit
3 Stanhope 364 9.3 9.3 1.8%
4 Radcliffe 555 14.2 14.2 2.7%
5 Blairsburg 713 18.2 18.2 3.4%
6 Jewell 1216 31.1 31.1 5.8%
7 Story City 3352 85.6 85.6 16.1%
8 Ethanol plant water for Ethanol Production 270 270 50.8% Without CO2 Capture water requirement
9 Ethanol Plant water for CO2 Capture 94.5 94.5 17.8% Additional CO2 Capture water requirement

Total Plant and Towns 6,533 531.4 531.4 100.0%
Percentage of ethanol plant usage of total water usage 68.6% 68.6%

Conclusion: With CO2 Capture

90

1.05

94.5
Calculate ratio of gallons of water/ gallons of Ethanol 3.0
Total water requirement of towns and Ethanol plant - MGY 531.4
Total water requirement of towns - MGY 166.9
Total water requirement for ethanol plant - MGY 364.5
Ratio of ethanol plant water use vs. surrounding area 2.18
Percentage of ethanol plant usage of total water usage 68.6%
Total Population within the 10 mile radius 6,533

*Ethanol Production Capacity of Plant - MGY
Factor: Water required to cool and compress the CO2 for 
capture - MGY Water/ MGY Ethanol
Calculate additional water required for CO2 Capture - MGY

 This ethanol plant consumes 69% of the water used by the cities and plant 
within the surrounding 10 mile radius (314 square miles)
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#28 POET Biorefining - Jewel Ethanol Plant Energy and Water Usage vs. Cities within a 10 mile radius
Water Use
Typical water use per person per day - Gallons/ person/ day 70
Equivalent # of people ethanol plant water use w/o CO2 capture 10,568
Equivalent # of people ethanol plant water use w/ CO2 capture 14,266

Electricity Use
Electricity to produce Ethanol - kWh/ gallon EtOH for production 0.6
Total Electricity used to produce ethanol - kWh 54,000,000
Electrical use to capture CO2 - kWh/ gallon EtOH 0.377
Total Electricity used to capture CO2 -  kWh 33,930,000
Total  electricity to  produce ethanol and capture CO2 - kWh 8.793E+07
Typical electrical use/ residence - kWh/year 10,476.0
Equivalent number of residences 8,393.5
Number of people / residence 2.4
Equivalent number of people 20,144

Natural Gas Use
Natural gas use per gallon of ethanol for production - BTU's/ gal. 26,000
Natural gas use for ethanol plant - BTU's 2.340E+12
Natural gas use per gal. of ethanol for CO2 capture - BTU's/ gal. 0
Typical Natural Gas use/ residence - BTU's/ year 96,000,000
Equivalent number of residences 24,375
Number of people / residence 2.4
Equivalent number of people 58,500

* Ethanol Capacity per Iowa Renewable Fuels Association ** Water usage per the greater of DNR WACOP Permit or 3 times ethanol capacity.
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#28 POET Biorefining Ethanol Plant (90 MGY) near Jewel
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Randall, 3.9, 0.7%

Kamrar, 4.6, 0.9% Stanhope, 9.3, 1.8% Radcliffe, 14.2, 2.7%

Blairsburg, 18.2, 3.4%

Jewell, 31.1, 5.8%

Story City, 85.6, 16.1%

Ethanol plant water for 
Ethanol Production, 270, 

50.8%

Ethanol Plant water for 
CO2 Capture, 94.5, 17.8%

Ethanol plant 2023 water usage vs. surrounding residential water usage of towns within 
a ten mile radius MGY (Millions of Gallons per Year).

With the proposed CO2 capture
system the POET Biorefining

Jewel plant will use 69%
of the total water used by the
plant and cities within the
surrounding 10 mile radius.
(314 square miles)

3.0 gallons of water per gallon of ethanol is used for production.
An additional 1.05 gallon is required for CO2 capture.

With combined production and
CO2 capture the ethanol
plant power and 2023 water 
usage  would be equivalent to:
Water:  14,300 people.
Electricity: 20,100 People.
Natural Gas: 58,500 People

This plant does not have a DNR water permit.
It is not known where this plant draws it's water from.
This water level in this area is down 30-40 feet since 2015

The total population of the
cities within the 10 mile radius
is 6,533.

No permit cities:
Kamrar

This plant will use 2.2
times as much water
as all the cities within
a 10 mile radius.
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ATTACHMENT GG: Water usage charts for Valero, Lakota 
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#29 Valero Renewable Fuels - Lakota Ethanol Plant Energy and Water Usage vs. Cities within a 10 mile radius
Ethanol Plant without CO2 Capture

No. Ethanol Plant/ Town Population **Water 
Permit 
Value
MGY

**2023
Water 
Usage
MGY

Comments

Ethanol Plant - Near Lakota, Iowa - -
Valero Renewable Fuels Lakota Plant 330 330 Without CO2 capture water requirement

Combined Towns All Water Usage 60.5 60.5 City residential use assumes 70 gal./person/day

1 Pilot Grove Mn. 167 4.3 4.3 Minnesota Town
2 Elmore Mn. 549 14.0 14.0 Minnesota Town
3 Ledyard 121 3.1 3.1

4 Lakota 267 6.8 6.8

5 Swea City 566 14.5 14.5

6 Bancroft 699 17.9 17.9

Percentage of ethanol plant usage of total water usage 2369 84.5% 84.5%

Conclusion: Without CO2 Capture
 This ethanol plant consumes 84% of the water used by the cities and plant
 within the surrounding 10 mile radius (314 square miles).
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#29 Valero Renewable Fuels - Lakota Ethanol Plant Energy and Water Usage vs. Cities within a 10 mile radius
Ethanol Plant with  CO2 Capture

No. Ethanol Plant/ Town Population **Water 
Permit 
Value
MGY

**2023
Water 
Usage
MGY

2023
Water 
Usage

% of Total

Comments

Ethanol Plant - Near Lakota, Iowa - - - - City residential use assumes 70 gal./person/day

1 Pilot Grove Mn. 167 4.3 4.3 0.8% Minnesota Town
2 Elmore Mn. 549 14.0 14.0 2.8% Minnesota Town
3 Ledyard 121 3.1 3.1 0.6%
4 Lakota 267 6.8 6.8 1.3%
5 Swea City 566 14.5 14.5 2.9%
6 Bancroft 699 17.9 17.9 3.5%
7 Ethanol plant water for Ethanol Production 330 330 65.2% Without CO2 Capture water requirement
8 Ethanol Plant water for CO2 Capture 115.5 115.5 22.8% Additional CO2 Capture water requirement

Total Plant and Towns 2,369 506.0 506.0 100.0%
Percentage of ethanol plant usage of total water usage 88.0% 88.0%

Conclusion: With CO2 Capture

110

1.05

115.5
Calculate ratio of gallons of water/ gallons of Ethanol 3.0
Total water requirement of towns and Ethanol plant - MGY 506.0
Total water requirement of towns - MGY 60.5
Total water requirement for ethanol plant - MGY 445.5
Ratio of ethanol plant water use vs. surrounding area 7.36
Percentage of ethanol plant usage of total water usage 88.0%
Total Population within the 10 mile radius 2,369

*Ethanol Production Capacity of Plant - MGY
Factor: Water required to cool and compress the CO2 for 
capture - MGY Water/ MGY Ethanol
Calculate additional water required for CO2 Capture - MGY

 This ethanol plant consumes 88% of the water used by the cities and plant 
within the surrounding 10 mile radius (314 square miles)

Don Johannsen
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#29 Valero Renewable Fuels - Lakota Ethanol Plant Energy and Water Usage vs. Cities within a 10 mile radius
Water Use
Typical water use per person per day - Gallons/ person/ day 70
Equivalent # of people ethanol plant water use w/o CO2 capture 12,916
Equivalent # of people ethanol plant water use w/ CO2 capture 17,436

Electricity Use
Electricity to produce Ethanol - kWh/ gallon EtOH for production 0.6
Total Electricity used to produce ethanol - kWh 66,000,000
Electrical use to capture CO2 - kWh/ gallon EtOH 0.377
Total Electricity used to capture CO2 -  kWh 41,470,000
Total  electricity to  produce ethanol and capture CO2 - kWh 1.075E+08
Typical electrical use/ residence - kWh/year 10,476.0
Equivalent number of residences 10,258.7
Number of people / residence 2.4
Equivalent number of people 24,621

Natural Gas Use
Natural gas use per gallon of ethanol for production - BTU's/ gal. 26,000
Natural gas use for ethanol plant - BTU's 2.860E+12
Natural gas use per gal. of ethanol for CO2 capture - BTU's/ gal. 0
Typical Natural Gas use/ residence - BTU's/ year 96,000,000
Equivalent number of residences 29,792
Number of people / residence 2.4
Equivalent number of people 71,500

* Ethanol Capacity per Iowa Renewable Fuels Association ** Water usage per the greater of DNR WACOP Permit or 3 times ethanol capacity.
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#29 Valero Renewable Fuels Ethanol Plant (110 MGY) near Lakota

Don Johannsen
May 2024 Page 11 of 11 Print Date:5/20/2024

Pilot Grove Mn., 4.3, 0.8%

Elmore Mn., 14.0, 2.8% Ledyard, 3.1, 0.6% Lakota, 6.8, 1.3%

Swea City, 14.5, 2.9%

Bancroft, 17.9, 3.5%

Ethanol plant water for 
Ethanol Production, 330, 

65.2%

Ethanol Plant water for 
CO2 Capture, 115.5, 

22.8%

Ethanol plant 2023 water usage vs. surrounding residential water usage of towns within 
a ten mile radius MGY (Millions of Gallons per Year).

With the proposed CO2 capture
system the Valero Renewable

Fuels Lakota plant will use 88%
of the total water used by the
plant and cities within the
surrounding 10 mile radius.
(314 square miles)

3.0 gallons of water per gallon of ethanol is used for production.
An additional 1.05 gallon is required for CO2 capture.

With combined production and
CO2 capture the ethanol
plant power and 2023 water 
usage  would be equivalent to:
Water:  17,400 people.
Electricity: 24,600 People.
Natural Gas: 71,500 People

The plant draws it's water from the Devonian aquifer.
This water level in this area is down as much as 30 feet since 2015

The total population of the
cities within the 10 mile radius
is 2,369.

This plant uses over
7 times as much water
as all the surrounding
cities within a 10
mile radius.
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ATTACHMENT HH: Water usage charts for POET, Menlo 
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#30 POET Biorefining - Menlo Ethanol Plant Energy and Water Usage vs. Cities within a 10 mile radius
Ethanol Plant without CO2 Capture

No. Ethanol Plant/ Town Population **Water 
Permit 
Value
MGY

**2023
Water 
Usage
MGY

Comments

Ethanol Plant - Near Menlo, Iowa - -
POET Biorefining Menlo Plant 396.0 396.0 Without CO2 capture water requirement

Combined Towns All Water Usage 121.3 121.3 City residential use assumes 70 gal./person/day

1 Menlo 345 8.8 8.8 Water usage too small to require a permit
2 Casey 387 9.9 9.9

3 Dexter 640 16.4 16.4

4 Guthrie Center 1,593 40.7 40.7

5 Stuart 1,782 45.5 45.5

Percentage of ethanol plant usage of total water usage 4747 76.6% 76.6%

Conclusion: Without CO2 Capture
 This ethanol plant consumes 77% of the water used by the cities and plant
 within the surrounding 10 mile radius (314 square miles).
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#30 POET Biorefining - Menlo Ethanol Plant Energy and Water Usage vs. Cities within a 10 mile radius
Ethanol Plant with  CO2 Capture

No. Ethanol Plant/ Town Population **Water 
Permit 
Value
MGY

**2023
Water 
Usage
MGY

2023
Water 
Usage

% of Total

Comments

Ethanol Plant - Near Menlo, Iowa - - - - City residential use assumes 70 gal./person/day

1 Menlo 345 8.8 8.8 1.3% Water usage too small to require a permit
2 Casey 387 9.9 9.9 1.5%
3 Dexter 640 16.4 16.4 2.5%
4 Guthrie Center 1593 40.7 40.7 6.2%
5 Stuart 1782 45.5 45.5 6.9%
6 Ethanol plant water for Ethanol Production 396 396 60.4% Without CO2 Capture water requirement
7 Ethanol Plant water for CO2 Capture 138.6 138.6 21.1% Additional CO2 Capture water requirement

Total Plant and Towns 4,747 655.9 655.9 100.0%
Percentage of ethanol plant usage of total water usage 81.5% 81.51%

Conclusion: With CO2 Capture

132

1.05

138.6
Calculate ratio of gallons of water/ gallons of Ethanol 3.0
Total water requirement of towns and Ethanol plant - MGY 655.9
Total water requirement of towns - MGY 121.3
Total water requirement for ethanol plant - MGY 534.6
Ratio of ethanol plant water use vs. surrounding area 4.41
Percentage of ethanol plant usage of total water usage 81.5%
Total Population within the 10 mile radius 4,747

*Ethanol Production Capacity of Plant - MGY
Factor: Water required to cool and compress the CO2 for 
capture - MGY Water/ MGY Ethanol
Calculate additional water required for CO2 Capture - MGY

 This ethanol plant consumes 82% of the water used by the cities and plant 
within the surrounding 10 mile radius (314 square miles)
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#30 POET Biorefining - Menlo Ethanol Plant Energy and Water Usage vs. Cities within a 10 mile radius
Water Use
Typical water use per person per day - Gallons/ person/ day 70
Equivalent # of people ethanol plant water use w/o CO2 capture 15,499
Equivalent # of people ethanol plant water use w/ CO2 capture 20,924

Electricity Use
Electricity to produce Ethanol - kWh/ gallon EtOH for production 0.6
Total Electricity used to produce ethanol - kWh 79,200,000
Electrical use to capture CO2 - kWh/ gallon EtOH 0.377
Total Electricity used to capture CO2 -  kWh 49,764,000
Total  electricity to  produce ethanol and capture CO2 - kWh 1.290E+08
Typical electrical use/ residence - kWh/year 10,476.0
Equivalent number of residences 12,310.4
Number of people / residence 2.4
Equivalent number of people 29,545

Natural Gas Use
Natural gas use per gallon of ethanol for production - BTU's/ gal. 26,000
Natural gas use for ethanol plant - BTU's 3.432E+12
Natural gas use per gal. of ethanol for CO2 capture - BTU's/ gal. 0
Typical Natural Gas use/ residence - BTU's/ year 96,000,000
Equivalent number of residences 35,750
Number of people / residence 2.4
Equivalent number of people 85,800

* Ethanol Capacity per Iowa Renewable Fuels Association ** Water usage per the greater of DNR WACOP Permit or 3 times ethanol capacity.
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#30 POET Biorefining Ethanol Plant (132 MGY) near Menlo
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Menlo, 8.8, 1.3% Casey, 9.9, 1.5% Dexter, 16.4, 2.5%
Guthrie Center, 40.7, 6.2%

Stuart, 45.5, 6.9%

Ethanol plant water for 
Ethanol Production, 396, 

60.4%

Ethanol Plant water for 
CO2 Capture, 138.6, 

21.1%

Ethanol plant 2023 water usage vs. surrounding residential water usage of towns within 
a ten mile radius MGY (Millions of Gallons per Year).

With the proposed CO2 capture
system the POET Biorefining

Menlo plant will use 82%
of the total water used by the
plant and cities within the
surrounding 10 mile radius.
(314 square miles)

3.0 gallons of water per gallon of ethanol is used for production.
An additional 1.05 gallon is required for CO2 capture.

With combined production and
CO2 capture the ethanol
plant power and 2023 water 
usage  would be equivalent to:
Water:  20,900 people.
Electricity: 29,500 People.
Natural Gas: 85,800 People

This plant does not have a DNR water Permit. It is not know where
this plant draws it's water from. This water level in this area is
down as much as 30 feet since 2015

The total population of the
cities within the 10 mile radius
is 4,747.

No permit cities:
Menlo

This plant uses  4.5
times as much water
as all the surrounding
cities within as 10
mile radius.
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ATTACHMENT II: Water usage charts for POET, Shell Rock 
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#31 POET Biorefining - Shell Rock Ethanol Plant Energy and Water Usage vs. Cities within a 10 mile radius
Ethanol Plant without CO2 Capture

No. Ethanol Plant/ Town Population **Water 
Permit 
Value
MGY

**2023
Water 
Usage
MGY

Comments

Ethanol Plant - Near Shell Rock, Iowa - -
POET Biorefining - Shell Rock Plant 578 393 Without CO2 capture water requirement

Combined Towns All Water Usage 392.7 392.7 City residential use assumes 70 gal./person/day

1 Finchford 50 1.3 1.3 Water usage too small to require a permit
2 Plainsfield 393 10.0 10.0 Water usage too small to require a permit
3 Allison 966 24.7 24.7

4 Janesville 1,034 26.4 26.4

5 Clarksville 1,264 32.3 32.3

6 Shell Rock 1,268 32.4 32.4

7 Waverly 10,394 265.6 265.6

Percentage of ethanol plant usage of total water usage 15,369 59.5% 50.0%

Conclusion: Without CO2 Capture
 This ethanol plant consumes 50% of the water used by the cities and plant
 within the surrounding 10 mile radius (314 square miles).
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#31 POET Biorefining - Shell Rock Ethanol Plant Energy and Water Usage vs. Cities within a 10 mile radius
Ethanol Plant with  CO2 Capture

No. Ethanol Plant/ Town Population **Water 
Permit 
Value
MGY

**2023
Water 
Usage
MGY

2023
Water 
Usage

% of Total

Comments

Ethanol Plant - Near Shell Rock, Iowa - - - - City residential use assumes 70 gal./person/day

1 Finchford 50 1.3 1.3 Water usage too small to require a permit
2 Plainsfield 393 10.0 10.0 Water usage too small to require a permit

No Permit 443 11.3 11.3 1.2%
3 Allison 966 24.7 24.7 2.7%
4 Janesville 1034 26.4 26.4 2.9%
5 Clarksville 1264 32.3 32.3 3.5%
6 Shell Rock 1268 32.4 32.4 3.5%
7 Waverly 10394 265.6 265.6 28.8%
8 Ethanol plant water for Ethanol Production 578.0 393.0 42.6% Without CO2 Capture water requirement
9 Ethanol Plant water for CO2 Capture 137.6 137.6 14.9% Additional CO2 Capture water requirement

Total Plant and Towns 15,369 1108.2 923.2 100.0%
Percentage of ethanol plant usage of total water usage 64.6% 57.47%

Conclusion: With CO2 Capture

131

1.05

137.55
Calculate ratio of gallons of water/ gallons of Ethanol 3.0
Total water requirement of towns and Ethanol plant - MGY 934.5
Total water requirement of towns - MGY 404.0
Total water requirement for ethanol plant - MGY 530.6
Ratio of ethanol plant water use vs. surrounding area 1.31
Percentage of ethanol plant usage of total water usage 56.8%
Total Population within the 10 mile radius 15,369

*Ethanol Production Capacity of Plant - MGY
Factor: Water required to cool and compress the CO2 for 
capture - MGY Water/ MGY Ethanol
Calculate additional water required for CO2 Capture - MGY

 This ethanol plant consumes 57% of the water used by the cities and plant 
within the surrounding 10 mile radius (314 square miles)
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#31 POET Biorefining - Shell Rock Ethanol Plant Energy and Water Usage vs. Cities within a 10 mile radius
Water Use
Typical water use per person per day - Gallons/ person/ day 70
Equivalent # of people ethanol plant water use w/o CO2 capture 15,382
Equivalent # of people ethanol plant water use w/ CO2 capture 20,765

Electricity Use
Electricity to produce Ethanol - kWh/ gallon EtOH for production 0.6
Total Electricity used to produce ethanol - kWh 78,600,000
Electrical use to capture CO2 - kWh/ gallon EtOH 0.377
Total Electricity used to capture CO2 -  kWh 49,387,000
Total  electricity to  produce ethanol and capture CO2 - kWh 1.280E+08
Typical electrical use/ residence - kWh/year 10,476.0
Equivalent number of residences 12,217.2
Number of people / residence 2.4
Equivalent number of people 29,321

Natural Gas Use
Natural gas use per gallon of ethanol for production - BTU's/ gal. 26,000
Natural gas use for ethanol plant - BTU's 3.406E+12
Natural gas use per gal. of ethanol for CO2 capture - BTU's/ gal. 0
Typical Natural Gas use/ residence - BTU's/ year 96,000,000
Equivalent number of residences 35,479
Number of people / residence 2.4
Equivalent number of people 85,150

* Ethanol Capacity per Iowa Renewable Fuels Association ** Water usage per the greater of DNR WACOP Permit or 3 times ethanol capacity.
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#31 POET Biorefining Ethanol Plant (131 MGY) near Shell Rock

Don Johannsen
May 2024 Page 11 of 11 Print Date:5/20/2024

No Permit, 11.3, 1.2% Allison, 24.7, 2.7% Janesville, 26.4, 2.9%

Clarksville, 32.3, 3.5%

Shell Rock, 32.4, 3.5%

Waverly, 265.6, 28.8%

Ethanol plant water for 
Ethanol Production, 

393.0, 42.6%

Ethanol Plant water for 
CO2 Capture, 137.6, 

14.9%

Ethanol plant 2023 water usage vs. surrounding residential water usage of towns within 
a ten mile radius MGY (Millions of Gallons per Year).

With the proposed CO2 capture
system the POET Biorefining

Shell Rock plant will use 57%
of the total water used by the
plant and cities within the
surrounding 10 mile radius.
(314 square miles)

3.0 gallons of water per gallon of ethanol is used for production.
An additional 1.05 gallon is required for CO2 capture.

With combined production and
CO2 capture the ethanol
plant power and 2023 water 
usage  would be equivalent to:
Water:  20,800 people.
Electricity: 29,300 People.
Natural Gas: 85,200 People

The plant draws it's water from the  Devonian aquifer
This water level in this area is down as much as 30 feet since 2015

No Permit cities:
Finchford
Plainsfield

The total population of the
cities within the 10 mile radius
is 15,369.

The plant uses 1.3
times as much water
as all the surrounding
cities within a 10
mile radius.
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