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Our project’s impact & Enviva’s scale create large revenue opportunities

Enviva's Yearly Revenue:
$XX Billion

Revenue Generation:
$XX - $XX Million / year

Capacity Model Predictive Accuracy:
XX% Increase




Opportunity to optimize fiber mix reduces bottlenecks and boosts profitability

Fiber Mix (Input to the Process)

. 16 commodities

. XX million tons procured

. 50% of cost of goods sold in 2024

. Fiber mix directly impacts variables that lead to bottlenecks

. No standard procedure/methodology in selection




Project Scope included three major components

p

Moisture Content (MC) Assumption
Validation

Compared historical mix MC values with the model
prediction with the corresponding historical mix
percentages

Updated the MC assumptions to improve model
accuracy

Fiber Mix Model

Particle Size Distribution (PSD)
Assumption Creation and Validation

* Created 74" PSD assumptions

* Validated and implement PSD calculations into the
Optimal Fiber Mix Tool

\
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Transpiration Dried Wood (T-Wood) Model

* Created model to predict the drop in MC as
roundwood ages

* Implemented T-wood commodities (with MC
assumptions) into the Optimal Fiber Mix Tool
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Process Capacity Model

Implementation of PSD into capacity outputs

i o




Moisture C




Wood drying is the most common bottleneck in the production process

. Wood Mix ~ 45% Water
o Final Pellet ~7% Water
. Affects revenue seasonally

. Major bottleneck 6/9 sites
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True and Model MCs allow us to validate and update assumptions

Ways to obtain Mix MC

Commodity MC Assumptions Directly Measured
& Daily Fiber Mix 1
Weighted Average Lab Tests
"Model” MC "True” MC

)




Initial State of commodity MC assumptions use incomplete data

Commodity Moisture Content Assumption

HW CEM 42%
Pine CEM 48%
Hardwood micro 44%
Hardwood chips 42%
Hardwood dust 43%
Hardwood Trim Ends 18% Issues
Hardwood Pole Peelings 40% .
Hardwood Sawmill Chips 44% ’ Seasona“ty not Captured
Fine miere o1 + Missing some sites data
Pine chips 49%
Pine dust 51%
Pine Trim Ends 18%
Pine Pole Peelings 40%
Pine Sawmill Chips 44%
Dry material 13%
FD / Pellets / Other 13%
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Optimized MC assumptions reduced gap between modeled mix MC and true
MC
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Adjustment

Difference Distribution- COT
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Difference Distribution- COT

Frequency

Avg. Difference

XX% Avg. Difference XX%

Standard Dev:

XX% Standard Dev: XX%

% Adjustments by commodity

Feb Mar

Apr May Jun Jul Aug Sep Oct Nov Dec

= Average HW ===Average Pine
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New recommendations and assumptions lowered |/ Recommendations:

modeled difference by 0.8 % «  We Recommend Grouping MC
Assumptions by Region

« Standardize Fiber Inventory/Mix
Tracking and MC data locations

Impact:
Average Difference

XX% 2> XX%

Standard Deviation

XX% 2> XX%

» 6/9 Sites Dryer Bottlenecked

e 1% in Mix MC - ~ £ 7% throughput

A TERMINALS OWNED OR LEASED >
@ PLANTS OWNED AND OPERATED

p __PSD > Capacity > T-Wood 4 1




icle Size

Part
Distributio




We created and integrated the first PSD assumptions into the Fiber Mix Model

lmmmm Actions:
46% 42% 56% 60% 51% 49% .
Pine 42% 49% 62% 60% 51% 49% Added CalCU|at|OnS tO get _
PSD as an output of the Fiber
| Other Commodities - Constant across sites | Mix Model
Hardwood micro 63%
Hardwood chips 30%
Hardwood dust 69% .
Hardwood Trim Ends 30% Impa_Ct' .
Hardwood Pole Peelings 30% 3/9 Sites SIZIng Bottlenecked
Hardwood Sawmill Chips 30% %
Sie i 550, A_ccurate PS_D_ nurr!b_ers are
Pine chips 35% vital to predicting sizing
Pine dust 76% :
Pine Trim Ends 30% CapaCIty
Pine Pole Peelings 30%
Pine Sawmill Chips 30%
Dry material 0%
FD / Pellets / Other 75%
Aged Mix Material 30%
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PSD-informed model outperforms the previous capacity model

Actions:

« Created new Process Capacity Model that incorporates mix PSD

Northampton Site Annual Tons Produced

Actual Production XX
Process Capacity Model XX 1.74%
Forecast Model — 95% DU XX 7.35%
Forecast Model — 90% DU XX 0.96%

Notes: Process Capacity Model uses historical dryer uptime (DU) and MC% values,
and the Forecast Model uses dryer uptime assumptions and forecasted MC%
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Dried Wood

Transpiration



Transpiration Dried (T-wood) Wood Commodities were Added to the Existing

Commodities

Commodities
HW CEM

Pine CEM

Hardwood micro
Hardwood chips
Hardwood dust
Hardwood Trim Ends
Hardwood Pole Peelings
Hardwood Sawmill Chips
Pine micro

Pine chips

Pine dust

Pine Trim Ends

Pine Pole Peelings

Pine Sawmill Chips

Dry material

FD / Pellets / Other

HW RW T-Wood
Pine RW T-Wood
HW Chips T-Wood
Pine Chips T-Wood

— Original

— Added

Natural drying of wood when
left out after felling useful for
lowering Mix MC

l

Model requires MC
assumptions

1

Goal: Create a model to
predict the MC of aged wood

) MC > PSD > Capacity ) >
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Theoretical T-Wood model provides the required information for the selection
of the Optimal Mix with two main use cases

A B C D E F G H | J K L M N 0 P Q R S T U v w X Y
1
: Click here t INPUT H ’
ick here to run . -
3| seroto i Tatigod | SO IEMCK | 48.62 wet-basis (nput) We are in July, what's the MC of wood that
5 Commodity MC Species IWPine <-- use drop down
i} Site WAY «— use drop down fe" 1 0 Weeks Agor)
E
a0 OUTPUT 1
1 ‘Wet Basis Current Menth
42 Columni lz‘lan IZI Feb IZI Mar IZIApr IZI May Elun |Z|lu| |Z|Aug |Z|Sep |Z|Oct |Z| MNow |Z| Dec |Z|
43 T1 48.56 48.28 47 .85 47.32 45.90 46.69 46.73 47.02 47.43 4792 48.36 48.59
44 T2 48.56 48.14 47 .18 45.40 4557 45.08 45.05 4548 46.20 47.10 4798 4848
45 T3 48.57 48.11 46.52 4572 44 38 4361 43.39 43.87 44 81 46.11 47.43 48.28
6 T4 48.56 48.17 45 86 4524 43.40 4231 41.79 42.20 43.29 4493 46.69 47.95
a7 T5 48.48 48.28 4521 4495 42 67 41.13 40.26 40.53 41.69 43.60 4576 47.47
43 TG 48.30 43.41 4456 44 86 4212 40.19 38.86 38.89 39.99 4216 4461 46.82
49 T 4798 4851 4392 4496 41.82 39.32 37.66 37.32 38.29 40.58 4332 4593
50 T8 4751 4855 43.28 4520 4171 38.70 36.60 35.87 36.61 38.88 4151 44 87
51 T9 46.86 48.48 42 66 4554 4178 38.37 35.70 34.48 35.00 37.19 40.33 4360
52 T10 46.00 48.28 42.03 45898 4203 38_21 33.30 33.47 35.42 38.70 4212
53 Ti1 4491 47 .89 41.42 46438 4248 38.30 3449 32.22 32.06 33.69 37.01 4054
54 Ti2 4361 47 .32 40.81 4698 43.05 3857 3410 31.43 30.81 32.04 35.15 38.88,
55
56 OUTPUT 2
57 Wet Basis Starting Week (Week of Felling)
58 Age/Month 1-lan 8-lan 15-lan 22-lan 29-lan 5-Feb  12-Feb  19-Feb  26-Feb 5-Mar 12-Mar 19-Mar  26-Mar 2-Apr 9-Apr  16-Apr  23-Apr  30-Apr F-May 14-May 21-May 28-May a-Jun
59 T1 48.60 48 57 48 53 48 47 48 41 48 33 48 24 4813 4802 47.92 47 80 47 66 4755 47.45 4731 4718 4711 47.00 4694 46.88 4677 46.73 46.69
60 T2 48.59 48 53 43 45 48 34 4822 48 09 4791 4771 47.50 47.31 47 .08 4683 46.63 4643 4618 4594 4580 4560 4550 45 38 4517 4511 45.03
61 T3 48.57 48.49 48.37 48.21 48.03 47 .84 4757 4728 46.99 46.70 46.37 46.01 4571 4542 45.07 4471 44 52 4422 44 .09 4391 4361 43.52 43.41
62 T4 48.56 48.45 48.29 43.08 47 .84 47.59 47.24 46.86 46.47 46.10 45.67 45.19 44 81 44 43 43.97 43.50 43.26 42 86 4270 42 48 42.08 41.96 41.83
63 T5 48.54 48.41 48.21 47 .96 47 .66 47.34 4591 46.44 45.96 45.50 4497 44 38 4391 43.45 42 88 4231 42.01 41.53 41.34 41.07 40.58 40.45 40.28
64 TG 48.52 48.37 48.13 47 .83 47.47 47.10 468.58 46.03 45.45 4490 4428 43.58 43.02 4248 41.81 41.13 40.80 40.23 40.01 3971 39.13 38.97 38.78
65 T 48.51 48.32 43.05 47.70 47.29 46.85 46.26 4561 4494 4431 43.59 4279 4215 41.53 40.76 3998 3961 38.96 38.72 38.38 3771 37.54 37.33
66 T8 48.49 48.28 4797 47.57 47.10 4661 4583 4520 44 44 4373 42491 4200 41.29 40.59 3973 38.85 38.44 3773 3747 37.09 36.34 36.16 35593
67 T9 48.48 48 24 47 .89 47 .44 4692 46.36 4561 4478 4394 43.15 4224 41.23 40.44 39.67 3871 3775 3731 36.52 36.25 35.85 35.02 34.83 34.58
68 Ti0 48.46 48.20 47 .81 47.31 4673 46.12 4528 44 38 43.44 4257 4157 40.46 3960 38.76 3772 36.67 36.20 35.35 35.07 3465 3374 33.55 33.28
69 Ti1 48.45 4816 4773 47.19 46.55 4588 44 96 43.97 4295 42.00 4091 3970 38.78 37.88 3675 3562 3513 3421 3393 33.49 3251 32.32 32.03
70 Ti2 48.43 4312 47 .65 47.06 46.36 4564 44 64 4356 4246 41.43 40.26 3896 37597 37.01 35.80 3459 34.09 3312 32.84 32.37 3133 3114 30.84
i
T2
73
T4
i
S Ao o npzoups (B35S WAV (658 (GOT) () (RN (WA (5000 (W) (S (ko) (D :
) _MC > PSD > Capacity 3 > 16




Theoretical T-Wood model provides the required information for the selection
of the Optimal Mix with two main use cases

A B C D E F G H | J K L M M a P Q R 5 T Y] v w X Y
1
: Click here t INPUT H ’
ick here to run . -
3| seroto i Tatigod | SO IEMCK | 48.62 wet-basis (nput) We are in July, what's the MC of wood that
5 Commodity MC Species IWPine <-- use drop down
i} Site WAY «— use drop down fe" 1 0 Weeks Agor)
E
a0 OUTPUT 1
1 ‘Wet Basis Current Menth
42 Columni lz‘lan IZI Feb IZI Mar IZIApr IZI May Elun |Z|lu| |Z|Aug |Z|Sep |Z|Oct |Z| MNow |Z| Dec |Z|
43 T1 48.56 48.28 47 .85 47.32 45.90 46.69 46.73 47.02 47.43 4792 48.36 48.59
44 T2 48.56 48.14 47 .18 45.40 4557 45.08 45.05 4548 46.20 47.10 4798 4848
45 T3 48.57 48.11 46.52 4572 44 38 4361 43.39 43.87 44 81 46.11 47.43 48.28
6 T4 48.56 48.17 45 86 4524 43.40 4231 41.79 42.20 43.29 4493 46.69 47.95
a7 T5 48.48 48.28 4521 4495 42 67 41.13 40.26 40.53 41.69 43.60 4576 47.47
43 TG 48.30 43.41 4456 44 86 4212 40.19 38.86 38.89 39.99 4216 4461 46.82
49 T 4798 4851 4392 4496 41.82 39.32 37.66 37.32 38.29 40.58 43.32 4593 . . th .
50 T8 4751 4855 4328 4520 4171 3870 3660 3587 3661 3888 4191 4487 TOd ay IS Apr” 30 y Wh at W|” the MC Of
51 T9 46.86 48.48 42 66 4554 4178 38.37 35.70 34.48 35.00 37.19 40.33 4360 . .
52 T10 4600 4828 4203 4598 4203 33_21 3330 3347 3542 3870 4212 the WOOd we recelved tOday be N 1 O
53 Ti1 4491 47 .89 41.42 46438 4248 38.30 3449 32.22 32.06 33.69 37.01 4054
54 Ti2 4361 47 .32 40.81 4698 43.05 3857 3410 31.43 30.81 32.04 35.15 38.88, Wee kS?
55
56 OUTPUT 2
57 Wet Basis Starting Week (Week of Felling)
58 Age/Month 1-lan 8-lan 15-lan 22-lan 29-lan 5-Feb  12-Feb  19-Feb  26-Feb 5-Mar 12-Mar 19-Mar  26-Mar 2-Apr 9-Apr  16-Apr  23-Apr  30-Apr F-May 14-May 21-May 28-May a-Jun
59 T1 48.60 48 57 48 53 48 47 48 41 48 33 48 24 4813 4802 47.92 47 80 47 66 4755 47.45 4731 4718 4711 47.00 4694 46.88 4677 46.73 46.69
60 T2 48.59 48 53 43 45 48 34 4822 48 09 4791 4771 47.50 47.31 47 .08 4683 46.63 4643 4618 4594 4580 4560 4550 45 38 4517 4511 45.03
61 T3 48.57 48.49 48.37 48.21 48.03 47 .84 4757 4728 46.99 46.70 46.37 46.01 4571 4542 45.07 4471 44 52 4422 44 .09 4391 4361 43.52 43.41
62 T4 48.56 48.45 48.29 43.08 47 .84 47.59 47.24 46.86 46.47 46.10 45.67 45.19 44 81 44 43 43.97 43.50 43.26 42 86 4270 42 48 42.08 41.96 41.83
63 T5 48.54 48.41 48.21 47 .96 47 .66 47.34 4591 46.44 45.96 45.50 4497 44 38 4391 43.45 42 88 4231 42.01 41.53 41.34 41.07 40.58 40.45 40.28
64 TG 48.52 48.37 48.13 47 .83 47.47 47.10 468.58 46.03 45.45 4490 4428 43.58 43.02 4248 41.81 41.13 40.80 40.23 40.01 3971 39.13 38.97 38.78
65 T 48.51 48.32 43.05 47.70 47.29 46.85 46.26 4561 4494 4431 43.59 4279 4215 41.53 40.76 3998 3961 38.96 38.72 38.38 3771 37.54 37.33
66 T8 48.49 48.28 4797 47.57 47.10 4661 4583 4520 44 44 4373 42491 4200 41.29 40.59 3973 38.85 38.44 3773 3747 37.09 36.34 36.16 35593
67 T9 48.48 48 24 47 .89 47 .44 4692 46.36 4561 4478 4394 43.15 4224 41.23 40.44 39.67 3871 3775 3731 36.52 36.25 35.85 35.02 34.83 34.58
68 Ti0 48.46 48.20 47 .81 47.31 4673 46.12 4528 44 38 43.44 4257 4157 40.46 3960 38.76 3772 36.67 35.20 35.07 3465 3374 33.55 33.28
69 Ti1 48.45 4816 4773 47.19 46.55 4588 44 96 43.97 4295 42.00 4091 3970 38.78 37.88 3675 3562 3513 3421 3393 33.49 3251 32.32 32.03
70 Ti2 48.43 4312 47 .65 47.06 46.36 4564 44 64 4356 4246 41.43 40.26 3896 37597 37.01 35.80 3459 34.09 3312 32.84 32.37 3133 3114 30.84
i
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i
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Future work on T-Wood drying could improve predictions using relevant
weather data

T-Wood Model Validation with 2024 NOR Test T-Wood Model Validation with 2024 WAY Test
60 55
55 r L‘_. 50
>0 45
R = 40 @

40

. 35
20 30

0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 > 6 7
Weeks Weeks
——Model @ 2024 NORTrial —e—Regression ——Model —*—Regression @ 2024 WAY Trial

Future Work: Collect T-wood MC data to build regressions (template built)

) MC > PSD > Capacity 3 > i




T-wood will increase throughput for dryer bottlenecked months, increasing profit

Actions: : :
Model Impacts of an all T-wood — Pine In the Summer Months, drier wood shifts the
RW Substitution bottleneck to Dry-Sizing
Impact: :
Estimated potential decrease in Mix MC ol | ArEAS: Ll e
44.96% > (42.92%~43.19%) [| ORvNG | mweions | oRY szG

Estimated increase in profit margins

$XX M ~ $XX M Average Profit increase for NOR when all Pine RW is swapped for Pine T-wood

Estimated Increase in pellet production
(Pellet Short Tons/year)

- - - - - ) - - -
”
”

1
XXK — XXK i '
\ /
. . ”I, \\\ "l'
Or Increase in production /
LS
(Bone-Dry Short Tons /Hr) BN S /
S A —— ’
(2 ] 8% ~ 3 -90/0 ) January Fe:mry March April May J;:-- July ;;t:st___s_e;e‘mber October November December

) MC > PSD > Capacity 3 > i




Overall Impact

The Optimal Fiber Mix
Tool will provide Enviva
with a unified decision-
making framework
connecting
procurement,
operations, quality, and
finance.

Capacity Model
Predictive Accuracy:
9.2% Increase

Revenue Generation
from T-Wood:
$XX - $XX Million / year

20
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