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A 22nd Century Research and Science Park [

Join the company of world elass agriculturally and

bio-technalogically focused research resources of
University of Florida IFAS and United States
Department of Agriculture in Fort Pierce, Florida.

A world class 1,650 acre research park with easy

access from 1-95 & the Florida Turnpike.

www.TreasureCoastResearchPark.com

Treasure Coast Research Park
2199 South Rock Road, Fort Pierce, FL 34945
Phone: 772.467.3107 ® Email: info@tcerda.org

- Treasure Coast
-L Research Park

Move to o Climate of Innovation

UF FLORIDA
IFAS

agriculture to remain sustai

Research at IFAS includes:

* Aquaculture

* Biological Control

« Citrus Best Managemens

+ Environmental Horticult

* Post Harvest

* Water Quality

DA
O

= Conduct applied and basi
management of water usa
control pests.

= Improve discase control fi
minimize adverse ettects o
producers, state and feder

* Evaluation and study of ir
diseases; biological contro
parasitoids, predators and
study of plant resistance t
of effects of plant product;
and molecular characteriz
proteins and phytochemic

* Improve Havor, textural an
extending shelf life and mic
and tropical fruit and fruit

* Use chemical and other ar
which internal compositios
storage or processing and




Qo0

Mood * "rorgy © Water

Move to Florida’s Cllmate of Innovatlon

A 22nd Century Research and Science Park
Join the company of world class agriculturally and
bio-technologically focused research resources of
University of Florida IFAS and United States
Department of Agriculture in Fort Pierce, Florida.

A world class 1,650 acre research park with easy
access from 1-95 & the Florida Turnpike.

Kings Hwy. \

www. TreasureCoastResearchPark.com

- Treasure Coust | Treasure Coast Research Park

Research Park 2199 South Rock Road, Fort Pierce, FL 3494!
Mnva tn n (limnta nf Innavntian Phone: 772.467.3107 Ema”: info@tcerda.ord



Annual Estimated SJF Feedstock Yields and Inputs ‘ﬁ’
TCERDA South Florida FARM oFLY

ALY

Sweet Roundu .
Sorghum May to October Read P Mid-October to
0] u e a
>Org (6.5 months) Y April (5.5 months)
with Ratoon Benola Root
Quantity Quantity Price or Value or Cuantity Price or Value or
Item Per Acre Unit  Price or Cost Value or Cost/Acre Item Per Acre  Unit Cost Cost/Acre Item Per Acre  Unit Cost Costy/Acre
Gross Return Gross Return Gross Return
Benola Root Benola Root Benola Root
12.34  ton 5 2,221.20 14.0% 568  ton 5 180.00 5 1,058,400 17.006 .46 ton % 18000 § 1.162.80
Cattle Feed $0.075 Cattle Feed $0.075 Cattle Feed
s B68.80 10.0% 4.2 ton 5 120000 3 504.00 B.0% 104 ton 5 12000 % 36480
B0 ton & 3863 3 3,090.00 A3 ton & 3730 % 1,562.40 38 ton 5 4020 5 1,527.60
annual season one full crop + ratoon crop one full crop
no seed, fertilizer, or irrigation for ratoon crop with 1/2 yield
Operating Inputs Operating Inputs Operating Inputs
Seed: ark Seed: Seed:
Seed 29% unit H 195.00 Swseet Sorghum Seed (K75 unit & 1000 5 750 Roundup Ready Bast Seed 0.5 unit % 37500 % 187.50
* Inclutes fungioie B i nsecticide seed sreaiment:
B 195.00 H 7.50 H 187.50
Fertilizer: Fertilizer: Fertilizes:
Nitrogen - Preplant 40 b 5 034 § 13.76 Mitrogen - Preplant 20 b & 034 5 .88 Mitrogen - Preplant 20 b 5 034 5 688
205 200 b 3 048 § 96.00 P05 100 b & 048 5 AB.00 P05 100 b & D43 § 4800
K20 80 b & 0456 § 37.12 K20 40 b 5 046 3 1E56 K20 40 b 5 048 % 1856
Micronutrients 2 ac & i0.00 5 20.00 Micromutrients 1 ac & 1000 3 10,00 Micranutrients 1 ac 5 1000 3 1000
Nitrogen-Liquid 240 b $ 037 § 88.32 Mitrogen-Liguid 120 b & 037F 3 A4.16 Nitrogen-Ligquid 130 Ib 5 037 3 4416
S 285.20 H 127.60 % 127.60
Pesticides: Pesticides: Pesticides:
Counter 15G L-N-L 28 b $ 215 § 60,20 Counter 156 L-N-L 24 b 5 2158 5 010 Counter 15G L-N-L - 14 b 5 215 5 3010
Glyphosate applications 192 oz & 018 & 34.56 Glyphasate applications 95 oz 5 018 § 17.28 Glyphosate applications 96 oz § 018 3 1728 Degree Lays H
AMS 15 b 5 051 5 7.65 AR5 75 b 5 051 35 383 AMS 75 b 5 051 % 383
Herbicide Application 6 ac  § 700 5 42.00 Herbicide Application 3 ac 5 00§ o0 Herbicide Application 3 ac 5 700 5 1100
Fungicide Application 6 ac  § 2500 35 150.00 Fungicide Application 3 ac 5 2500 % 75.00 Fungicice Application 3 ac S 2500 5 75.00
s 294.41 H 147.21 3 147.21
Customn & Consultants: Custom & Consultants: Custom & Consultants:
Custom Fertilizer Application 2 ac & 7.00 § 14.00 | Custom Fertilizer Application 1 ac & 700 5 700 | Custorn Fertilizer Application 1 ac & 700 S 7.00
Consultant 2 ac § 16.00 % 32.00 Cansultant 1 a5 1600 3 16.00 Consultant 1 ac 5 1600 § 16.00
s 46.00 $ 23.00 5 13.00
Crop Insurance: Crop Insurance: Crop Insurance:
NAD ae $ 100.00 NAD [1} ac 5 4000 3 - NAD 1 ac % 10000 % 100.00
s 100.00 H - B 100.00
Irrigation Costs: Irvigation Costs: Irvigation Costs:
Irrigation 1 ac 5 40,00 5 40,00 Irrigation 1] ac & 4000 5 - Irrigatian 1 ac & 4000 % A0.00
B 40.00 H - H 40.00
Machinery/Land Pre & Spraying: Machinery/Land Pre & Spraying: Machinery/Land Pre & Spraying:
Fuel - Diesel 35 gal § 370 5 129.50 Fuel - Diesel 15 gal & 370 % 55.500 Fual - Diesel 20 gal & 370 % 00
Lube 2 ac  § 1752 % 35.04 Lube 1 ac & 1752 § 17.52 Lube 1 ac & 1752 % 17.52
Machinery Repairs 2 ac & 2000 % 40.00 Machinery Repairs 1 ac % 000 3 .00 Machinery Repairs 1 ac & 000 % 20.00
s 204.54 4 93.02 % 111.52
Labor: Labor: Labor:
Laber (Machine] 8 hr & 15.00 % 120,00 Labor {Machine) & hr § 1500 § 30,00 Labar [Machine) z e § 1500 $ 3000
Labor (Irrigation - cp) 1.8 hr & 1020 5 1836 Labaor {Irrigation - cp) o hr & 1020 % - Labor {Irrigation- cp) 18 hr & 1020 % 1836
Labor (Other) 1 hr & 10.00 % 10.00 Labor (Other) 0.5 hr 5 1000 3§ 5.00 Labor (Other) 0.5 hr % 1000 % 5.00
3 148.36 E B5.00 % 53.36
Harvest Cost: Harvest Cost: Harvest Cost:
Harvester Cost {Custom) ton - 148.50 Harvester Cost {Custom) 42 n § 175 § 73.50 Harvester Cost {Custom) 38 tan 3 75.00
Hauling Charge a0 ton & 200 § 160.00 Hauling Charge 42 ton & 200 5 aa.00 Hauling Charge 38 ton & 200 35 Ta.00
Washing/Chipping 76 ton 5 200 5 152.00 Washing/Chipping B ton 5 200 5 T6.00 Washing/Chipping 38 ton & 200 5 T6.00
Pelletizing/Bagging/Ensiling  7.24 ton % 6.00 % A3.84 | Pelietizing/Bagging/Ensiling 4.2 on $ 600 § 25.20 | Pelletizing/Bagging/Ensiling  3.04 ton 5 600 5 13.24
s H 258.70 5 24524
Total Cost per Season {1,787.45) [T otal Cost per Crop 5 (752.03)|Total Cost per Crop %(1,035.43)
Gross Return - from Above 3,090.00 |Gross Return - from Above 5  1,562.40 |Gross Return - from Above $ 1,527.60
Net Gain (Loss) 73%  \S 1,302.55 |Net Gain (Loss) 108% 5 810.38 |Net Gain (Loss) 48% $ 49218




Annual Estimated SJF Feedstock Yields and Inputs

TCERDA

Quantity

Per Acre Unit Price or Cost Value or Cost/Acre

South Florida

=75

FARM o F

Sweet

May to October

Sorghum

with Ratoon | O ),

Roundup
Ready
Benola Root

Mid-Octobe
April (5.5 mol

Price or
Cost

Quantity

Item Per Acre Unit

Value or
Cost/Acre

Price or
Cost

Quantity

Item Per Acre Unit

Gross Return

Benola Root
12.34 ton s
Cattle Feed

2,221.20

Gross Return

Benola Root
ton § 180.00 $
Cattle Feed

14.0% 5.88

1,058.40

Gross Return

Benola Root
$ 180.00

Cattle Feed

6.46 S

ton

7.24  ton S 868.80 10.0% 4.2 ton § 120.00 $ 504.00 3.04 ton $ 12000 S
80 ton § 3863 $ 3,090.00 42 ton $ 37.20 §$ 1,562.40 38 ton $ 40.20 $
annual season one full crop + ratoon crop one full crop
no seed, fertilizer, or irrigation for ratoon crop with 1/2 yield
Operating Inputs Operating Inputs Operating Inputs
47% Seed: Seed:
Seed 29% unit S 195.00 Swseet Sorghum Seed  0.75 unit S 10.00 S 7.50 Roundup Ready Beet Seed 0.5 unit $ 375.00 S
* Includes fungicide & insecticide seed treatment .
s 195.00 S 7.50 S
Fertilizer: Fertilizer:
en - Preplant 40 b $ 034 5 13.76 Nitrogen - Preplant 20 b S 034 8 6.88 Nitrogen - Preplant 20 b $ 034 S
P205 200 b S 048 S 96.00 P205 100 Ib S 048 § 48.00 P205 100 b S 048 S
K20 80 b $ 046 $ 37.12 K20 40 b $ 046 $ 18.56 K20 40 b $ 046 $
cronutrients 2 ac § 10.00 S 20.00 Micronutrients 1 ac § 1000 S 10.00 Micronutrients 1 ac S 1000 S
rogen-Liquid 240 b S 037 S 88.32 Nitrogen-Liquid 120 b & 037 & 44.16 Nitrogen-Liquid 120 b $ 037 §
5 255.20 S 127.60 $
Pesticides: Pesticides:
ter 15G L-N-L 28 b $ 215 § 60.20 Counter 15G L-N-L 14 b & 215 S 30.10 Counter 15G L-N-L 14 b S 215 S
applications 192 oz § 0.18 5 34.56 Glyphosate applications 96 oz S 018 S 17.28 Glyphosate applications 96 oz S 018 S
AMS 15 b S 051 $§ 7.65 AMS 7.5 Ib S 051 S 3.83 AMS 7.5 Ib S 051 §




sweet
Sorghum
ith Ratoon

May to October
(6.5 months)

Kounhaup
Ready
Benola Root

Mid-Octolk
April (5.5 m

Quantity Price or Value or Quantity Price or
Item Per Acre Unit Cost Cost/Acre Item Per Acre Unit Cost
Gross Return Gross Return
$0.090 Benola Root $0.090 Benola Roac
14.0% 5.88 ton S 180.00 S 1,058.40 17.0% 6.46 ton $ 180.00
$0.075 Cattle Feed $0.075 Cattle Feec
10.0% 4.2 ton §$ 120.00 S 504.00 8.0% 3.04 ton $ 120.00
42 ton $§ 37.20 S 1,562.40 38 ton S 40.20|

one full crop + ratoon crop

eed, fertilizer, or irrigation for ratoon crop with 1/2 yield

one full crop

Operating Inputs

Swseet Sorghum Seed  0.75 unit S 10.00 S 7.50
S 7.50
lizer:
Nitrogen - Preplant 20 b S 034 S 6.88
P205 100 Ib S 048 S 48.00
K20 40 Ib S 046 S 18.56
Micronutrients 1 ac S 10.00 S 10.00
Mitvm e | IR | 14N 1L & n 17 & AA 17

Operating Inputs

Seed:
Roundup Ready Beet Seed 0.5 unit S 375.00
* Includes fungicide & insecticide seed treatment
Fertilizer:
Nitrogen - Preplant 20 Ib S 0.34
P205 100 lb S 048
K20 40 lb S 046
Micronutrients 1 ac S 10.00
MMitvmrm- [ P | 1N L1 & n "=



Quantity
ltem Per Acre Unit Price or Cost Value or Cost/Acre

Gross Return
Benola Root

ton
Cattle Feed

2,221.20

7.24 ton S 868.80

80 ton $ 38.63 S 3,090.00
annual season (
no seed

Operating Inputs
Seed: 47% Seed:

Seed 29%  unit S 195.00 S\

S 195.00
Fertilizer: Fertilizer:



annual season one full crop + ratoon crop C
no seed, fertilizer, or irrigation for ratoon crop with 1/2 yield
Operating Inputs Operating Inputs
Seed: 47% Seed: Seed:
Seed 29%  unit S 195.00 Swseet Sorghum Seed  0.75 unit & 10,00 S 7.50 Roundup Ready Bee
* Includes lungicide & insecticide
$ 195.00 $ 7.50
Fertilizer: Fertilizer: Fertilizer:
Nitrogen - Preplant 40 b s 034 5§ 13.76 Nitrogen - Preplant 20 b & 034 % 5.88 Nitrogen - Pr
P205 200 b 048 $ 96.00 P205 100 Ib $ 048 % 48.00
K20 80 b $ 046 5 37.12 kK20 40 Ib § 046 3 18.56
Micronutrients 2 ac S 10.00 S 20.00 Micronutrients 1 ac 5 1000 S 10.00 Micranu
Nitrogen-Liquid 240 b s 037 s 88.32 Mitrogen-Liquid 120 b & 037 5 44.16 Nitrogen-
$ 255.20 s 127.60
Pesticides: Pesticides: Pesticides:
Counter 15G L-N-L 28 b S 215 § 60.20 Counter 15G L-N-L 14 b § 215 3 30.10 Counter 15¢
Glyphosate applications 192 oz § 0.18 § 34.56 Glyphosate applications 96 oz 5 018 s 17.28 Glyphosate applic
AMS 15 b & 051 $ 7.65 AMS 75 b & 051 % 3.83
Herbicide Application [ ac § 7.00 s 42.00 Herbicide Application 3 ac $ 700 5 21.00 Herbicide Applic
Fungicide Application 6 ac S 25.00 5 150.00 Fungicide Application 3 ac 5 2500 S 75.00 Fungicide Appli
H 294.41 $ 147.21
Custom & Consultants: Custom & Consultants: Custom & Consultants:
Custom Fertilizer Application 2 ac 5 7.00 § 14.00 | Custom Fertilizer Application 1 ac & 700 5 7.00 | Custom Fertilizer Appli
Consultant 2 ac $ 16.00 $ 32.00 Consultant 1 ac S 1600 5 16.00 Cons
S 46.00 s 23.00
Crop Insurance: Crop Insurance: Crop Insurance:
NAD ac $ 100.00 NAD 0 ac  $ 4000 S -
3 100.00 $ -
Irrigation Costs: Irrigation Costs: Irrigation Costs:
Irrigation 1 ac § 40.00 $ 40.00 Irrigation 0 ac 5 4000 3 - Irri
s 40.00 3 _
Machinery/Land Pre & Spraying: Machinery/Land Pre & Spraying: Machinery/Land Pre & !
Fuel - Diesel 35 gal $ 370 S 129.50 Fuel - Diesel 15 gal & 370 S 55.50 Fuel -
Lube 2 ac $§ 1752 $ 35.04 lube 1 ac $ 1752 § 17.52
Machinery Repairs 2 ac S 2000 5 40,00 Machinery Repairs 1 ac S 2000 3 20.00 Machinery R
$ 204.54 $ 93.02
Labor: Labor: Labor:
Labor (Machine) 8 hr & 15.00 $ 120.00 Labor (Maching) 6 hr & 1500 % 90.00 Labor (Ma
Labor (Irrigation-cp) 1.8 hr § 10.20 $ 18.36 Laber (Irrigation - cp) 0 hr & 1020 % - Labor (Irrigatio
Labor (Other) 1 hr & 10.00 5 10.00 Labor (Other) 0.5 hr & 1000 3 5.00 Labar (
S 148.36 s 95.00
Harvest Cost: Harvest Cost: Harvest Cost:
Harvester Cost (Custom) ton 5 148.50 Harvester Cast [Custorm) 42 ton & 175 % 73.50 Harvester Cost (CL
Hauling Charge 80 ton § 200 $ 160.00 Hauling Charge 42 ton § 200 S 84.00 Hauling
Washing/Chipping 76  ton § 200 $ 152.00 Washing/Chipping 38 ton § 200 % 76.00 Washing/Ch
Pelletizing/Bagging/Ensiling  7.24 ton $ 6.00 $ 43.44 | Pelletizing/Bagging/Ensiling 4.2 ton S5 600 5 25.20 | Pelletizing/Bagging/E
$ 3 258.70
Total Cost per Season (1,787.45)[Jotal Cost per Crop S (752.03)|Total Cost per Croj
Gross Return - from Above 3,090.00 |Gross Return - from Above $ 1,562.40 [Gross Return - fror
Net Gain (Loss) 73% \$ 1,302.55 |Net Gain (Loss) 108% S 810.38 |Net Gain (Loss)
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Kickoff Summary Report

3. Supply Chain Development Targets to achieve Sustainable BioChem Feedstock Market

2017 Stage 1 (100 acres)  April - May June - July August September
a. Grower sugar 1,000 tons
b. Processors ethanol 100,000 gallons
c. End users - Aviation SAJ 33,500 gallons
d. End users - Transportation Renewable Diesel 33,500 gallons
2018 Stage 11 (1,000 acres) April — May June = July August September
a. Grower sugar 10,000 tons
b. Processors ethanol 1,000,000 gallons
c. End users - Aviation SAJ 335,000 gallons
d. End users - Transportation Renewable Diesel 335,000 gallons
2019 Stage Ill (10,000 acres) April—May June —July August September
a. Grower sugar 100,000 tons
b. Processors ethanol 10,000,000 gallons
c. End users - Aviation SAJ 3,500,000 gallons
d. End users - Transportation Renewable Diesel 3,500,000 gallons

FULL SCALE COMMERCIAL CULTIVATION AND PROCESSING

2020 Stage IV (50,000 acres) April—May  June —July August September
a. Grower sugar 500,000 tons
b. Processors ethanol 50,000,000 gallons
c. End users - Aviation SAJ 17,500,000 gallons
d. End users - Transportation Renewable Diesel 17,500,000 gallons
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1 Feedstock Market

Committed to the future of rural communities.

Treasure Coast
Research Park

DRAFT

e
FARM to FLY

Year

ugust September Annual Improvement 3% 103% 106% 109% 113% 116% 119% 123% 127%
Initial Feedstack crap 80.0 g2.4 8.9 874 20.0 92.7 955 984 101.3]
Yields (tons/acre)
15.4% | Sugar processing (tons) | 12.3 12.7 131 135 139 143 147 152 15 6]
58.7% | Feed Co-product (tons) 7.2 15 77 7.9 81 8.4 86 89 92|
J 33,500 gallons 47.0% B"""""‘:‘;'n’:‘““""‘ 58 60 62 63 6.5 6.7 6.9 71 73
I 33,500 gallons i
2oV B z9.0% | Sustainableletaviation | g 37 38 19 40 a1 a3 a4 as|
gust September T
Ugust Se TOTAL SUPPLY CHAIN 103% 106% 100% 1135 116% 119% 123% 127%)
YIELD IMPROVEMENT
Sustainable Jet Aviation Fuel
1,180 1,215 1,251 1,289 1,328 1,367 1,408 1,451]
(gallons/facre)
J 3354000 ga llons equivalent Bio-ethanol
P 298,690 922,951 2,851,919 8812430 27,230,409 84,141,968 250,998,668 503,395,884
| 335,000 gallons (gallons/acre
Acres 1 200 500 1,800 5,400 16,200 42,600 145,800 437,400
ugust September Feedstock crop (tons) 80.0 16480 50,023 157,353 486,220 1502419 4,642,475 14,345,249 24,326,819
Sugar (tans) 123 2,502 7,855 24,372 74,990 231,748 716,102 2,212,755 6,837,412
Feed Co-Product 7.2 1,401 4,609 14,240 44,003 135,969 420,144 1,208,245 4,011,577
Blo-ethanal (tons) 58 1,195 3,692 11,408 15,250 108,922 336,568 1,039,995 3,213,584
sustainable let Aviation 737 2,278 7,039 21,750 67,207 207,670 641,699 1,982,849

] 3,500,000 gallons {rans)

| 3,500,000 gallons TOTAL Sustainable Jet
Aviation (gallons)

3.6

1,145

236,000 729,000 2,252,000 6,960,000 21,506,000

66,454,000 205,344,000 634,512,000

Ereakeven Analysis assuming 2 1/2 crops & annual % cost reduction of: I -3.0% I
ROCESSING Seed $ 185§ 189 § 183§ 178 & 173 % 167 § 162 § 158§ 153
Fertili
Ugust September rti fel 5 255 5 248 5 240 5 233 5 226 5 219 5 13 5 206 5 200
Pesticides s 254 286 § 277 5 65 5 %1 3 53 5 245 & ns 3$ 231
Consultants 5 46 LE 43 5 ar 5 a3 40 5 T 7 5 36
& Irrigation 3 140 136 § 132 5 128 & 124 % 120 5 117 & 113 & 110
Machinery, Fuel B 205 198§ 192 $ 187 § 181 3% 176§ 7§ 165 § 160
. 17,500,000 gallons Labar s 148 124 § 140 § 135 & 131 % 127 § 124 & 120 & 116
| 17,500,000 gallons Harvest s sm a9 ¢ ama $ a0 & w5 $ 23 8 a2 § a7 4 395
2.0% [Profit 1329 § 1,355 § 1,382 § 1,410 % 1,438 $ 1467 § 149 $ 1576
Gross Feedstock - cost/acre 5 3,000 3,062 § 3,037 § 3,014 & 2,992 3 2973 § 2,956 § 2,900 5 2,927
gross - cost/# sugar $  Da2s 3 0120 § 0116 § 011z § 0,108 3 0104 § 0100 § 008 % 0,094
$150 |Cattle feed 5 1,086 $ 1,086 % 1,086 § 1,086 § 1,086 % 1,086 § 1,0BE § 1,06 $ 1,086
Net of Feedstock - costfacre 5 zom 3 Jf1976 § 1951 5 1928 § 1,906 % 1,887 $ 1B70 & 1834 & 1,841
NET - cost/# sugar 0081 ¢ 0078 § 0075 § 0071 § 0.069 § 0.066 $ 0.063 $ n,m
—
Feedstock Cost/Sustainable Jet Fuel Gallon DRAFT
$ 175 & 168 § 161 $ 154 % 148 & 142 § 137 % 132 % 1.27
Processing Cost/Sustainable Jet Fuel Gallon DRAFT
Demonstration Scale up FULL SCALE
Utilities 5 045 5 045 § 045 |5 035 & 035 3% 0355 030 § 028 § 0.26
Labaor 5 038 35 0.38 3§ 038 |5 034 5 034 5 0345 029 5 028 5 0.25
Capital racovery 5 035 35 035 & 0355 030 5 030 5 0.30|% 025 5 023 5 0.21
Chemicals 5 025 5 [ -1 025 | % 0.zo 5 D20 35 0.20| % 0.1E 5 D16 5 0.14
Logistics H 020 § 0.20 5 0.20 | % 0.20 % 020 3 0.20|5% 016 5 014 & 012
Admin 3 0,20 & 0.0 § 020 |5 020 % 020 % 0205 016 % 014 & 0,12
Profit 5 014 % 014 § 014 | % 015 & 015 % 015 | % 016 5 017 % 0.18
SUBTOTAL 5 1.57 & 187 § 157 [ & 174 & 174 % 174§ 150 § 140 & 1.28
Production - Cost/Sustainable Jet Fuel Gallon
SUBTOTAL $371 $364 $357 5 328 5 322 S 316 5 287 § 2.72
RF5-D5
0.75 .75 0.75 0.75 0.75 0.75 0.75 0.75
RIN Credit s — 5 $ s 5 $ s

NET Wholesale - Cost/Sustainable Jet Fuel Gallon
TOTAL $2.96 $2.89 $2.82 $253 $247

$ 241 $ 212 $§ 197




3 4

V.4 Year 1 2 |
Annual Improvement 3% 103% 106% 109
Initial Feedstock crop
80.0 82.4 84.9
Yields (tons/acre)
15.4% Sugar processing (tons) 12.3 12.7 13.1
58.7% Feed Co-product (tons) 7.2 7.5 7.7
47.0% Bio-ethanol processing 58 6.0 6.2
(tons)
29.0% Sustamablej Jet Aviation 36 3.7 3.8
processing (tons)
TOTAL SUPPLY CHAIN 103% 106%
YIELD IMPROVEMENT
Sustainable Jet Aviation Fuel
1,180 1,215
(gallons/acre)
equivalent Bio-ethanol
298,690 922,951 2,85
(gallons/acre)
Acres 200 600 1,8q
Feedstock crop (tons) 80.0 16,480 50,923 15
Sugar (tons) 12.3 2,542 7,855 2
Feed Co-Product 7.2 1,491 4,609 1
Bio-ethanol (tons) 5.8 1,195 3,692 1
Sustainable Jet Aviation 237 2278
(tons) 3.6

TOTAL Sustainable Jet

Aviation (gallons)

236,000

729,000 2,252



175
102
144
68

70

145,800
14,345,249
2,212,755
1,298,245
1,039,995

641,699

437,400
44,326,819
6,837,412
4,011,577
3,213,584

1,982,849

00 205,344,000 634,512,000




Consultants S 46 S 45 S 43 $ 42 S 41 S 40 S 38 § 37 § 36
Insurance & Irrigation $ 140 $ 136 $ 132 § 128 § 124 § 120 $ 117 $ 113 $ 110
Machinery, Fuel $ 205 $ 198 $ 192 $ 187 $ 181 $ 176 $ 170 $ 165 $ 160
Labor $ 148 $ 144 $ 140 $ 135 $ 131 $ 127 $ 124 $ 120 $ 116
Harvest $ 504 S 489 $ 474 $ 460 $ 446 $ 433 $ 420 $ 407 $ 395
2.0% |Profit ; 1,329 $ 1,355 ¢ 1,382 $ 1,410 $ 1,438 $ 1,467 $ 1,496 $ 1,526
Gross Feedstock - cost/acre $ 3,000 3062 $ 3,037 $ 3,014 $ 2,992 $ 2,973 $ 2,956 $ 2,940 5 2,927
gross - cost/# sugar $ 0.125 $ 0.120 $ 0.116 $ 0.112 § 0.108 $ 0.104 $ 0.100 $ 0.097 S 0.094
$150 |[Cattle feed $ 1,086 $ 1,086 $ 1,086 $ 1,086 $ 1,086 $ 1,086 $ 1,086 $ 1,036 $ 1,086
Net of Feedstock - cost/acre ¢ 2,004 ¢ 1,976 $ 1,951 $ 1,928 $ 1,906 $ 1,887 $ 1,870 $ 1,854 $ 1,841
NET - cost/# sugar $ 0081 ¢ 0078 $ 0075 $ 0.071 $ 0.069 $ 0.066 $ 0.063 $ u.o
Feedstock Cost/Sustainable Jet Fuel Gallon DRAFT
S 175 $ 168 $ 161 $ 154 S 148 S 142 $ 137 5 132 5 1.27
Processing Cost/Sustainable Jet Fuel Gallon DRAFT
Demonstration Scale up FULL SCALE
Utilities S 045 S 045 S 045§ 035 § 035 § 0358 030 $ 028 S 0.26
Labor $ 038 $ 0.38 $ 038 | $ 0.34 § 034 $ 034 (% 029 $ 0.28 $ 0.25
Capital recovery S 035 § 035 $ 035|595 030 $ 030 $ 030 (S 025 $ 023 § 0.21
Chemicals S 025 § 025 § 025 S 020 $ 020 § 0.20|$S 0.18 § 0.16 § 0.14
Logistics $ 0.20 $ 0.20 ¢ 0.20 | $ 0.20 $ 020 $ 0.20 | $ 0.16 $ 014 $ 0.12
Admin $ 020 $ 0.20 $ 0.20 | $ 0.20 $ 0.20 $ 0.20 | $ 0.16 $ 0.14 $ 0.12
Profit $ 0.14 $ 014 $ 014 |$ 0.15 $ 0.15 $ 0.15 [ $ 0.16 $ 0.17 $ 0.18
SUBTOTAL $ 197 $ 197 $ 1.97 | $ 1.74 § 1.74 $ 1.74 | $ 150 $ 140 $ 1.28
Production - Cost/Sustainable Jet Fuel Gallon
SUBTOTAL $371 $364 $357 $ 328 $ 322 $ 316 S 287 S 272 S
RFS - D5
i $0.75 $0.75 $0.75 $0.75 $0.75 $0.75 $0.75 $0.75 $0.75
RIN Credit
NET Wholesale - Cost/Sustainable Jet Fuel Gallon

TOTAL $2.96 $2.89 $2.82 $253 $247 S 241 S 212 S 197







1,496 $ 1,526 ]
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INDUSTRY PARTNER
Memorandum of Understanding Between
Treasure Coast Education, Research and Development Authority (“TCERDA™)
And XXXX Corporation

(“Industry Partner”) XXXX h:
purchasir
Treasure Coast Education, Research and Development Authority’s mission is to improve Food Energy and Water interest ir
security in Florida’s Treasure Coast. TCERDA collaborates with universities, colleges, government agencies, e C
non-profit organizations, local civic groups, businesses and national industry partners in order to bring world o (C
leading applied research and business leadership to the leading challenges facing Florida. TCERDA is an active ar
partner to prepare the Treasure Coast students to enter the work force with the confidence and ability to assume e C
leadership positions in the dynamic technological landscape in Florida, the nation, and the world. In
e G
This Memorandum of Understanding memorializes the intent of the parties to create a mutually beneficial, e St
collaborative relationship that will lead to joint endeavors. Such endeavors may include the Industry Partner e O
assisting the TCERDA in feasibility studies, guiding sustainable jet fuel development, serving on advisory boards, e TI
leading workshops, offering industry insight and analysis, providing internships for students, supporting the * St
efforts of TCERDA, conducting joint research in sustainable jet fuel feedstock and bioprocessing pathways,

collaborating in supply chain and product development, and mutual general support in any such endeavors. The parti
Specific tasks that are of special interest to XXXX are enumerated on Exhibit I. * Q
e Q
Consequently, XXXX and TCERDA provide this non-binding letter as a statement of their interest to continue to * Pi
explore the Proposed Project. Any joint projects or undertaking between the parties that shall require or impose * S
any legally binding obligation on either party will be set forth in a separate, written agreement. The parties hereby * P
acknowledge this Memorandum of Understanding by the signatures below: e Sl
e B
Treasure Coast Education, Research XXXX Corporation: e Ti
and Development Authority (TCERDA): e S
e R
Ben DeVries, CEO Title: Addition:
approvals

Date: Date: o0 2020.




Proposed Project Goals

XXXX has an interest in working with TCERDA to create a sustainable jet fuel supply chain in Florida, including
purchasing Sustainable Jet Aviation (SJA) Fuel from a bioprocessing facility in Florida (“Project™). XXXX
interest in the Project beyond additional discussions is conditioned upon the Project's realization of’

Capacity to deliver 500,000 to 15,000,000 gallons of SJA annually:

Cultivation of 500 to 15,000 acres of Advanced Biochem feedstock crops sufficient to assure production
and timely contract delivery:;

Construction of one or more bioprocessing facilities to convert sugar feedstocks into an ASTM
International approved synthesized hydrocarbon turbine fuel:

Guarantees by the State of Florida regarding the supply and pricing of feedstock under these contracts:
State and local financial support for the plant's utilities and infrastructure;

Offtake agreements for 75% of the plant's design volume:

The extension of the federal RFS2 legislation and approval of a pathway to enable RIN capture: and
Stakeholders' assistance with obtaining regulatory and environmental approvals.

The parties further agree that they will collaborate in good faith to finalize the following:

Quantity/type of fuel
Quality

Project timeline: product delivery timeline
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- Succinic Acid (C4)

Sucrose (C12)
Ethanol (C2)  Butenol (C4) Farnasene (C15)

Sucrose (C12) 15-18% Florida Commercial Aviation
Wt a7 State GDP $61.9B (8.44%) & 930,000 jobs (9.4%)

- Florida spends $42 billion for 290 million barrels of
petroleum annually, 90% in transportation.
-« 100 million people visit Florida annually.
« 20+ million people live in Florida.
« Florida aviation consumes 4.9 million gallons jet fuel/day.







ABF root crops

Water 78-74%
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Advanced BioFuel (ABF) and BioPlastic
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Advanced BioFuel (ABF) and BioPlastic
Molecules from Sucrose
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Florida Commercial Aviation

State GDP $61.9B (8.44%) & 930,000 jobs (9.4%)




ABF root crops

Florida Commercial Aviation

Jater 78-74% State GDP $61.9B (8.44%) & 930,000 jObS (9.4%)
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US Commercial Airlines use of ABF “Drop-In” Sustainable Jet
Fuels is forecast to grow to 8 billion gallons per year by 2030
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fossil jet fuel with
2 Sustainable Jet Fuel (SJF)
- eliminates '
{Mind the Gap} ONE HALF TON OF CO2
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ICAO Heodquarters, Montréal, Conada

w ICAO AVIATION AND SUSTAINABLE

18 to 20 October 2011






W Global aircraft fuel burn

(International and domestic traffic)

1200 &  S1:(Sensitivity case) maintain cur-
'S rent operational efficiency and no
new aircraft technology

000
1000 e S2: AC: Low, Ol: Moderate

y b~ §3: AC: Moderate, Ol: Moderate

509 ] & Trafﬁc =G H G —f— 54: AC: Advanced, Ol: Advanced

600 | Growth * Growth ———— §5: AC: Optimistic, Ol: Advanced
400 | 300(y+ Ag :;:r?::‘l"rti:echnology

(o) Ol: Operational Improvement

200 200%

0
2006 2016 2026 2036 2050
Note: Results were modelled for 2006, 2016, 2026 and 2036, then extrapolated to 2050

Source: International Civil Aviation Organization, ICAO Environmental Report 2010
Transport & Environment
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MAPPING OUT THE INDUSTRY COMMITMENTS

Known technology, operations B Economic measures No action
and infrastructure measures y
. - Net emissions trajectory “0\09
Biofuels and additional 130“
new-generation technologies ‘No actions’ trajectory e(a't'\"“s
0P
\nft
© improve fleet fuel
efficiency by 1.5% peryear mﬁgg&?:sl
from now until 2020 N 8 d biofuel Carbon
3= e ==
@® cap net emissions from g o ° growth
2020 through carbon — -
neutral growth £ g
© x
o -ENo°
© by 2050, net aviation 8 % b502/0050
carbon emissions will be £ © y
half of what they were in
2005.
Schematic, indicative diagram only)
( 2005 2010 2020 2030 2040 2050
L]
\




International aviation emissions CO, (Mt yr')

{Mind the Gap}

Aviation Emissions Exceed Goals Even With
Optimistic Technology Uptake

1.800 1‘800
Tech & Ops 1638
1,600 = Tech & Ops + Biofuel y 1556 1,600
f Tech & Ops + current MBM-ETS y ‘
___ Tech & Ops + Biofuel + current MBM-ETS
1400+ ~— 2% per year goal - 1,400
(111112020 carbon neutral goal
1,200 4 —— 2005 goal L 1.200
- = 2005-10% goal 1,051
1'000- 1,110 1 1.008 -1‘000
800 - 877 L 800
774
600 = - 600
400 ] T e ————————————————————————————————————————— _400
200 = - 200
0 0

L L} L L L L L | 1
2005 2010 2015 2020 2025 2030 2035 2040 2045 2050



" Tech & Ops

- Tech & Ops + Biofuel

" Tech & Ops + current MBM-ETS
~_ Tech & Ops + Biofuel + current MB

—— 2% per year goal
11112020 carbon neutral goal
— 2005 goal
-~ = 2005-10% goal

,000

800
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2015
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-—~C— TCERDA faliiiliyng
Florida US Domestic World

barrels/year 32,807,000 522,552,250 1,898,507/,350
barrels/day 89,882 1,431,650 5,201,390
gallons / year 1,804,385,000 28,740,373,750 104,417,904,250
gallons /day 4,943,521 78,740,750 286,076,450
pounds/gallon 6.8 6.8 6.8
pounds/day 33,615,940 535,437,100 1,945,319,860
#CO2/#jet fuel 3.1 3.1 3.1
#CO2/DAY 104,209,413 1,659,855,010 6,030,491,566
#CO2/Year 38,036,435,800 605,847,0/8,650 2,201,129,421,590

100.0%

363.3%




wgee | CERDA

Florida
barrels/year 32,807,000
barrels/day 89,882
gallons / year 1,804,385,000
gallons /day 4,943,521
pounds/gallon 6.8
pounds/day 33,615,940
#CO2/#jet fuel 3.1



pounds/day 33,615,940
#CO2/#jet fuel 3.1
#CO2/DAY 104,209,413

#CO2/Year ~38,036,435,800
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Kerosine combustion by-products depending on

- operating conditions

- altitude

- humidity

- temperature 1.241t 6-20kg 0.7-2.5kg 0.1-0.7 kg

per tonne of kerosene . ~Tkg ~0.02kg




Florida aviation adds
2,865 cubic miles

- of CO2 annually

One Miami to LA
flight per day adds
41 cubic miles

of CO2 annually
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Fossil Jet Fuel
GHG Cycle

Advanced BioFuel
Carbon Cycle
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| hg%) Florida meet air
0 : e U.SxClean Air Act.



Florida
yith HLE.

+ Since 2004, Florida lost over 50
million citrus trees with annual lost
sales of over $1.5 billion per year.
+ The HLB disease is present in every
citrus grove in Florida and is a
el mlme“; ) =R : worldwide scourge with NO known
citrus greening 1 practical treatment.

CAL
HMIE

faliage and g the HLE bacieria. HeAl

Florida currently has 6,000 square miles of
fallow fields with the capacity to grow
BOTH food and energy







Citrus greening in Florida
37 counties with HLB
o Reported areas of HLB

Citrus greening is an insect-borne

' , bacterial disease called huanglongbing
Leaves yellowed from the veins outare ) gy \hich attacks the vascular system
a symptom of citrus greening. The tree of plants. HLB spread across Asia and

will produce smaller, misshapen and ; e .
bitter fruit, and the tree itself could die. Africa beginning in the 1940s, and first

pHoto /uspa  appeared in the U.S. in Miami-Dade County
in 2005. It has since spread to 37 Florida

counties and 9 other states.

citrus greening

States affected I:‘ ) /

; e S CAL. )
The Asian citrus psyllid is about 1/8 ~ ARLZ MISS. GAS'C
inch long. The psyllid lays eggs in the L LA ALATT
foliage and spreads the HLB bacteria. HAWAII .IEXAS A A
PHOTO | UNIVERSITY OF CALIFORNIA f k S

INTEGRATED PEST CONTROL
SOURCES: Horida Department of Agriculture and Consumer Services; saveourcitrus.org STAFF MAP / BARRY McCARTHY
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- Since 2004, Florida lost over 50
million citrus trees with annual lost
sales of over $1.5 billion per year.
- The HLB disease is present in every
citrus grove In Florida and is a
worldwide scourge with NO known
practical treatment.



counties and 9 other states.

States affected l{ 2

£ . g
citrus greening 4 "‘L;(’
- CAL. > ..
Asian citrus psyllid is about 1/ ARIZ. MISS. GAS'C Sy Ve
 long. The psyllid lays eggs in the ~  TEXAS ALA =™ :
ge and spreads the HLB bacteria. il - e - 1 “

PHOTO / UNIVERSITY OF CALIFORMIA
INTEGRATED PEST CONTROL

CES: Florida Department of Agriculture and Consumer Services; saveourcitrus.org STAFF MAP / BARRY McCARTHY

* 1Ne HLb aisease
citrus grove in
worldwide scourt
practical

Florida currently has 6,000 square miles of
fallow fields with the capacity to grow

BOTH food and energy
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Goal: Build an Integrated ABF Supply Chain with the help of the
Seed Producer - Grower - Processor - Air Carrier - Traveler
Potential "Drop In Molecule” Market
- 440,000 acres of Fallow Citrus Fields
- 4 season crop rotation
- 44,500,000 tons crop harvest m
- 6,300,000 tons industrial sugar
- 4,000,000 tons feed co-product
- 550,000,000 gallons SJ Fuel/biochemicals
- $1.1 Billion Annual Sales
- 35,000 direct jobs 70,000 indirect jobs
- $2.80 Billion Annual Economic Impact

- Remove 873 cubic miles of CO2/year
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Goal: Build an Integrated ABF Supply Chain with the help of the

Seed Producer - Grower - Processor - Air Carrier - Traveler
A S

Potential "Drop In Molecule” Market
- 440,000 acres of Fallow Citrus Fields
- 4 season crop rotation

- 44,500,000 tons crop harvest

. 6,300,000 tons industrial sugar




Potential "Drop In Molecule” Market
- 440,000 acres of Fallow Citrus Fields
- 4 season crop rotation
- 44,500,000 tons crop harvest
- 6,300,000 tons industrial sugar
- 4,000,000 tons feed co-product
- 550,000,000 gallons S) Fuel/biochemicals
- $1.1 Billion Annual Sales
- 35,000 direct jobs 70,000 indirect jobs
- $2.80 Billion Annual Economic Impact
- Remove 873 cubic miles of CO2/year
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73 cubic miles of
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InNnovation Destination

~:.-.; T TIPRE > - Treasure Coast
‘o hed " Research Park.com
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2199 South Rock Road, Fort Pierce, FL 34945 M
Phone: 772.467.3107 ¢ Email: info@tcerda.org
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