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THE ZENG (2008) METHODOLOGY:
CARBON SEQUESTRATION VIA WOOD BURIAL
WOOD HARVEST & STORAGE (“WHS”)

Figure 1

Ning Zeng’s methodology focuses on the economical
sequestration of carbon dioxide through wood burial.

Old trees

Zeng’s peer-reviewed methodology includes storage in shelter

sequestration via wood burial. Zeng argues that by e b it B
burying wood in pits, it prevents the eventual release of Figure 2

carbon dioxide into the atmosphere.

Zeng explains that in order to properly sequester the y
carbon, pit construction must be secure in order to y

5m

prevent the release of carbon dioxide and methane. Y

Zeng’s proposal includes different examples of pits
(Figure 1) and proper depth for security (Figure 2).

20m

As seen in Figure 1, the use of slash 1s optimal for
efficient and economical sequestration.
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Wood harvest and storage

Annual Global Uptake = (220B tCO2)
Natural Emissions = 209 tCO2

Fossil Fuel Emission = 36B tCO2
Net Emissions Annually = 17B tCO2
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World coarse wood production rate estimated by the mode
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Decomposition of Buried Wood

—

Atmospheric CO2 (ppmv)
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Lifetima of buried nm:>
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Figure 7

Lifetime of buried wood can be substantially longer than fos-
sil fuel CO, residence time in the atmosphere. CO, concen-
tration is based on a scenario in which 1000 GtC fossil fuel is
burned in the next few hundred years.
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camso®  Pyblished by Christopher Knop [2] - 2 March at 11:52 - &

This Kauri tree was discovered and dug up at the site of a new furniture
store in Henderson, New Zealand. Scientists assessed it at 45,000
years old. Again, the tree was sealed off and saturated underground,
which kept the timber preserved in exceptional condition.

NZHERALD.CO.NZ
Kauri unearthed at building site may hold Learn More
ancient secrets



Decomposition of Buried Wood

’*':"f‘ Carbon Sequestratinn Inc.
caREOY  Pyblished by Christopher Knop [?] - 13 February - &

The longevity of Venice's wooden foundation, centuries old, is due to a lack
of oxygen and constant moisture. Under these balanced conditions, wood,
which consists of approximately 50.00% carbon, does not decompose.

ANCIENT-ORIGINS NET
The Construction of Venice, the Floating City

Venice, Italy, is known by several names, one of which is...

Learn More

«~ Carbon Sequestration Inc.
camBow  Pyblished by Christopher Knop [?] - 26 January - &Y

https:/fwww wcvb.com/.. /use-for-massachusetts-wood-b. . /8177056 This
was done near the water (in old shipyard), in very shallow, presumably very
wet, conditions. The wood's mere existence reinforces the argument that
dead wood carbonizes when sealed from oxygen, which could lead to long-
term sequestration (CCS).

v ol i About This Website

WCVB.COM
300-year-old wood found buried in Boston Learn More

If wood could talk, the old beams in Thomas Mann's lumb. ..



Trees in Forests
quantified as growing-stock
volume on forestiand

harvest and
removal
from forest

Carbon dio
biomass pl
. Iar

Dizposition:
emitted or
landfill

Disposition:
emitted or
landfill

End Use Products
such as houses, fumiture, or

paper products

classified as softwood or
hardwood, and saw logs or

Industrial Roundwood q

pulpwood r
Diisposition: processing

emitted or at milks
landfill

Primary Wood Products
such as lumber, panels, or

paper

Industrial Sources of Wood

to Sequester

There are several sources for the
credits:

D

1)

1)

1)

From slash remaining after the
clear-cutting of traditional timber
operations, which will be the focus
of this presentation,

Waste at the creation of the eventual
wood product.

Disposal of end use products that
would otherwise be emitted. In the
case of a landfill, a separate disposal
measurement at the same site could
be made for wood products or other
carbon-intense products.

No-till farming, algae farming, direct
capture of CO2 from ambient air,
pioneered by Bill Gates Co., Carbon
Engineering, and CO2 secondary oil
& gas recovery operations, such as

those done by Denbury.
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“Slash”

UNMERCHANTABLE
TIP -
After clear cutting, 5 — 12 green

tons CO2 / acre remains as non-
marketable as “slash” wood which
can be piled into sets for delivery.
CROWN These numbers increase
substantially if Pulpwood is also
purchased at the cutting.

Current market conditions make it
impractical to burn the slash or
pulpwood for electricity.

To be street legal, slash and
pulpwood must be transported in
<5 ton loads, with prices of
approximately $0.90 - $1.50 / mile.

BOLE

\Figure 1.--Different relationships are required to predict weight of slash produced : g
from croume (foliage and dead and live branchwood), unmerchantable bole tips, and
boles (defect and breakage). 4 @ CARBON

SEQUESTRATION INC




OKLAHOMA EAST TEXAS
; o 5 REGIONAL COUNCILS

i L OF GOVERNMENT

WHAT PROPERTY WILL RO ¥ o
WE BE USING?

gl 0 5 Ark-Tex

Currently, the American Forestry eS| pavoLA
Management (AFM) Service has ,
supported our sequestration objective by
connecting us to local property owners in
East Texas. This geographical location
strengthens our methodology, according
to soil engineers and a professional
methodologist we have consulted with.
Both AFM and privately-owned
properties have been arranged to
support pit construction and
sequestration. We want to continue to
expand our property throughout East
Texas by working with Timberland
Investment Resources. ‘

~ Possible Location’ *‘*ﬁ\f:’ﬂiw-‘ e

(Epm=on =

[ 6 EastTexas
] 14 Deep East Texas
[1 15 South East Texas

SNACOG
SDOGHES IS

[REESTORE

< POLK:
@

Livingston

15

Lake Charles @
Port Arthur
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This handbook contains procedures for predicting weights of slash--the needles,
branches, unmerchantable bole tips, and broken and defective bole material--that
remains after timber cutting or thinning. In the past, inability to guantitativelwy
dezcribe downed woody debrizs such as logging slacsh has made it difficult to evaluate
and communicate debris problems. The capability teo predict quantities of slash per-
mit: plannming for debris problems before they are created. However, predicting =lash
does not guarantee easy solutioms to slash problems, but rather provides a sound
foundation for making decisions and formulating plans. Professional experience and
good judsment will comtinue to play important roles 1n debriz management.

Slazh 1= produced from three portions of trees: (1) crowns (foliage and branches);
{2) unmerchantable bole tips; and (3) defective and brokem boles (fig. 1). Different
methods are required to predict weight of slash from esach source. For crowns, the o
procedures in this handbook are based on predictive relationships between slash weight i —
¥ and tree d,b.h. that were developed from trees sampled in Montana and Idaho (Brown -1 :.-
=

| 1976).1 The relationships for estimating unmerchantable bole tips were developad by r.r"'
Faurot. The procedure for estimating defective and broken boles relies on estimates _!f‘"
.| of merchantable volume, defect, and breakage supplied by users. 4 ___;:.'
- s . .
=0 T e Y .‘ﬂdﬁf L
SLASH WEIGHT SUMMARY r"-‘ _F.rll:
F - -
Stand /& LocationCae/ #lan CF. . .\_'- = .
Unit —+£_  Date _E-2a-T& Page L of L f . i F
Number of trees facre from Crown weight/acre (pounds) 3 ¥ L = ".
inventory by species by species i “-!. - s -
[E.¥i% [lanch W i ﬁa -
r‘f lg%J -:{Eg STEP 3. Estimate slash weight for defect and breakage as: =
5 w=T % £ x s/2000 I o
ITHEN ] /96 '_-;F?
AT I -V ITL where &
:. i:‘ 2 ,}‘: 1924 w = weight of legging residue from defect and breakage, tons/acre t_-
r’ V = merchantable wolume of trees'to be cut, ft'/acre F‘E
:1, 10 y 47/0 722 f = fraction of merchantable velume expected to be left on the ground as defect =
and breakage
s = density of wood 1b/ft?
= . i-'r-q-'i‘-'_‘ﬂ
- A
| -_. L
o
Total brsa9sl 4702
SUMMARY OF DEBRIS WEIGHT
{1} Cutting {2} Trampling {3) Breakage
Poundslacre | Tonslacre |Poundslacre | Tonslacre |Poundslacre | Tons [acre
w3 ga5 | 2/,92 3250 | 243 1 svez | 4,28

Predicted weight (1¥ + (2¥ + {3) Tonslacre - _ 22 &
\4) Existing downed debris. Tonslacre - S50
Total debris. (1) +142) + (3) +(4), Tonslacre = L.

“igure 2.--Slash swmary form showing a sample estimare of trees expected to be cur

Slash CO2 Content Estimates
(from USDA —Forestry Dept.)

Current yields for a 30-year stand are
approximately 200 tons CO2 / acre.

ecause of current carbon prices, most
of that wood is better sold as
timberwood.

Upon clear cutting, 5 — 10 tons CO2 /
acre (and sometimes up to four times
as much) remains as non-marketable
as “slash” wood which can be piled
into sets for delivery. Slash from
thinning, if pulpwood is not included,
is closer to 1 ton CO2 / acre.

=
r

'
&

Currrent market conditions make it
impractical to burn the slash for
electricity. As prices increase, some
pulpwood may be available for
sequestration.

To be street legal, slash must be
transported in <5 ton loads, with
priilces of approximately $0.90 - $1.50 /
mile.

ﬁfﬁ.‘?‘i"ﬂ o N AV

s x "=h- 1 =g s ;i
]
and trampled and the resultant slash. Crown weight per acre is the product of mumber 5
of rree:ppgr acre and cvown weight per free framgmb e i (A samplepfom is {;r:errgd .- C A R B O N
in the back of this handbook. } 3 3 1h SEQUESTRATION INC



In pounds,
equations

Tree dhh Bource of tree weight equation

{inches) Brenneman Moanteith Wartlult

4 5

24 25
65 65
131 130
227 299
366 343
520 496
722 633
BES ' Q06
1,251 1,166
1,651 1,465
1,958 1,804

= = ORI

8 10 12 4 16 18 20 22 24
Db.h.(in)

TABLE 1. Merchantable weight (tons) of hardwood trees by diameter or
circumiference at breast height in inches.
| Inches |

TABLE 5. Adjustment factors for MISCELLANEOUS
tree species.

CARBON

SEQUESTRATION INC




e

TLABIE | .--Weight per tree by d.b.h. of all raterigl for apame and wmerchantable bole

x

e

L

L -
B>

PEIGHT PER TREE--TOTAL CROMN 4ND TIP

tips to a f-inck top

3-INCFI TOR
Species
b.b.h. PP i WLWP LF GF F WC-WH ES
inches
----------------- Poandg - - = = = = = = = - = - o - o - .
4 35 28 3l a0 45 37 34
5 45 36 3a 51 3] 47 44
[ 1] 46 43 64 77 a1 56
7 B7 59 52 80 a7 79 70
8 113 74 B2 a7 120 a0 B6
a 143 42 72 1146 146 125 104
10 177 12 B4 137 175 154 124
11 216 133 o7 160 207 187 145
12 259 155 110 184 242 226 168
13 o7 179 125 210 281 269 193
14 359 205 140 239 324 319 220
15 416 233 156 269 370 375 249
16 478 262 173 a0 422 437 280
17 544 283 190 334 477 489 312
18 616 325 209 380 538 L1 a7
19 [ 360 225 429 587 607 383
20 774 386 243 482 637 B71 421
21 gl 433 268 537 688 739 a62
22 953 473 289 387 741 BO9 S04
23 1,050 513 31l 659 796 883 548
24 1,150 556 334 725 452 260 585
25 1,260 600 357 795 909 1,040 644
26 1,370 645 382 369 268 1,120 695
27 1,490 693 406 946 1,030 1,210 748
28 1,620 741 432 1,030 1,080 1,300 a04
24 1,750 7492 458 1,110 1,150 1,400 862
30 1,890 Bdd 485 1,200 1,220 1,490 a2z 1,230
3 2,030 513 1,290 1,280 985 1,320
32 2,180 541 1,380 1,350 1,050 1,410
33 2,330 570 1,490 1,420 1,120 1,510
k] 2,450 | 600 1,600 1,400 1,180 1,610
35 2,660 630 1,710 1,560 1,260 1,720
I8 2,830 661 1,820 1,630 1,340 1,830
37 3,01o 693 1,940 1,700 1,410 | 1,950
iR 3,200 725 2,060 1,780 1,500 2,070
38 3,350 LB 2,190 1,850 1,580 2,200
40 3,590 792 2,520 1,930 1,670 2,530
e -
-

e L L T |

*
t
o o e, 5 i e i
:
ét
#“'
.
________________ L o
Ly
N“"
0 2 4 6 8 10 12 14 16 18 20 22 24

Db, (in)
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---------- Tk : WAk D - dry weight) / (dry

e

Moisture content [dry wt. basis)

., * o F: : i Frae ) o :
g S
80 * Table 4.—Blomass yield table using basal area and trees cut per acre to predict |
A0 thinning yields from trees >> 1.0 inch dbh (based on yield model developed
from Brenneman's tree w equation). al
0 Numiber of Basal area removed in thinning, square feet per acre
traes cut
0 . . . . . ' per acre 20 40 50 &0 0 80 90
0 60 120 180 240 300 360 Green tons/acre
Day of year 100 | i Th a0 101
Figure 2—Muisture content of sample trees by sampling date. ggg o ;2 gg
400 &0 71 83 o4
500 57 =] &0 a2
G600 b 67 78 a0

4

P

Tabhle 1—EfMect of age on bole moisture content

Age class Observations MC=

Number Percent ’ ik
11-15 5 12442 e Sl
16-20 6 120.5a
21-25 14 99.5b ey
26-30) 12 98.2 b R
3135 12 93.7b @
3640 16 93.0b b

MC = maisture content.

CARBON

SEQUESTRATION INC



South-wide Pulpwood Stumpage Prices
guarterly averages, % perton

$15 : s
_ | Pulpwood (“PW”) Yields as a
$o 7&\—\.—-—;:?"‘ ) N ?'d;? Percentage of Sawtimber (“ST”)
$5 - and the Opportunity to Sell
Pulpwood for Burial
$0 _ :
3a09 3Q11 3Q13 3Q15 3Q17 3Q19 .

TimberMart-South = Pine Pulpwood —s+—Hardwood Pulpwood

Thmmng_— =

- Bl }’fears PW+ST yleld”_ZS% and
50% of ﬁn_akharvest respecﬁvely

——

Cleam*’Cuttmg— S

______ Pulpwood ylélds 3_OO/O_Q£IDtal y}eld at
clear cuttmg

Stand age

- R T _-xa-ar e
== Figure 2. Planted Ioblolly plne stand management tlmellne

Price- =, '_...
':- = —

[

Pulpwood pr1ces are currently around
- $8.50 / ton. In the future, as carbon

Age 15 - 1st Thinning® Age 25 - 2nd Thinning® Final Harvest (~ Age 35) L_P_IICCS increase, Carbon Sequestf&uon
) PW3 ST4 PW ST PW ST Inc., may be able to pay this at the
g':‘:lityz :II:::;; Cords | Tons | MBF | Tons | Cords | Tons | MBF | Tons | Cords | Tons | MBF | Tons z Cuttlng’ reduCng dehvery costs and Sah
“unprowng economics for | managementﬁ = £
Low 400 2 6 0 0 2 6 0 0 3 9 2 25 compames e |
Low 700 3 9 0 0 8 23 0 0 4 10 2 25 | ey R D - SR
Medium | 400 4 | 12| o 0 2 5 0 o | 10 | 2 | 4 | a [FET ~—— ek
Medium | 700 6 17 | 0 0 9 24 01 | 15 | 16 44 3 36 | | = -
High 400 7 18 | 0 0 6 16 0 0 11 29 | s 55 o 2 s @
9 0 0 40 3 b

= CARBON
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Figure 2 —Graphs indicating the basic relationships between the
compenents of the forest ecosystem carbon tables. Figures are not drawn
to scale; numerical representation for each graph is available from the
tables. Dashed lines are qualitative representation of where afforestation
tables (Appendix B) differ from the reforestation tables (Appendix A). Note
that stand volume refers to growing-stock volume of live trees.

A47.—Regional estimates of timber volume and carbon stocks for loblolly and shortleaf pine
stands on forest land after clearcut harvest in the South Central

Mean carbon density

Mean Down
Age Volume Standing  Under-  dead  Forest Soil Total
Live tree  dead tree  story wood floor  organic nonsoil
years mritha e tonnes carbon/hectane---—--—------—------ e
0 0.0 0.0 0.0 4.2 9.2 12.2 41.9 25.6
5 0.0 10.8 0.7 4.7 7.7 6.5 41.9 30.3
10 19.1 23.1 1.3 3.9 6.8 6.4 41.9 41.5
15 36.7 324 1.6 3.5 6.2 7.5 41.9 51.2
20 60.4 42.2 1.8 3.3 5.9 8.7 41.9 61.9
25 85.5 52.0 2.0 3.1 5.8 9.8 41.9 72.8
30 108.7 59.6 2.1 3.0 5.8 10.7 41.9 81.2
35 131.2 66.6 2.3 2.9 5.9 11.5 41.9 89.1
40 152.3 73.1 2.3 2.9 6.0 12.2 41.9 96.4

€
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Fig. 1. Daily growth rates for tree height, DBH, and stem volumse
index of fertilized (solid lines) and control (broken lines)
loblolly pines.

* Fertilized
= Control

0.0 1 1 I L i L L

0.16

Growth Rate

0
Feb. Mar, Apr. May June July Aug. Sept. Oct.

Month
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ASSESSING THE CARBON MARKET

Voluntary Federal Low Carbon Direct Air Chemical

Market: Credit Emission Fuel Capture w/ Scrubbing w/ Our Method
American through Trading Standard Geological CCS Geological CCS (WHS)
Carbon IRS System (EU (LCFS)

Registry (45Q) ETS)




HOW WILL WE OBTAIN CARBON CREDITS?

Federal Government Credit

Satisfy the written requirements of Section 45Q of the IRS Code (26 USC SEC 45), which dictates the need to
establish a qualified facility, qualified carbon oxide, and a geologically secure site.

Our company has met these standards and will qualify for the carbon credits provided by the government.

See appendix for more information on federal credits.

Low Carbon Fuel Standard (LCFS) Credit

By qualifying for the LCFS with an approved methodology, we will be able to offer our carbon credits on the
market.

See appendix for more information on LCFS.

American Carbon Registry Credit

The American Carbon Registry is an international database that tracks carbon credits with an approved
methodology.

See appendix for more information on ACR.

CNARS3SON
J


https://www.law.cornell.edu/uscode/text/26/45Q

THE SCIENCE REALLY WORKS.

It’s easy to deny the idea that wood burial could actually remove excess carbon from
our atmosphere.

It’s impossible to deny the facts.

Our methodology, carbon sequestration via wood burial, is a peer-reviewed method that has been
proven through experimentation under the advisory of Dr. Ning Zeng, a scientist at the University of
Maryland. We have been communicating closely with Dr. Zeng to ensure that our methodology 1s
consistent with the available research.

Carbon sequestration via wood burial involves the burial of old, dead wood in a geologically secure pit,
to prevent to eventual release of carbon dioxide from this material.

The scientific literature on this methodology is exponentially increasing, as scientists around
the world are continuously examining the effectiveness of this method of sequestration.

We believe that wood burial is an attainable method of carbon sequestration, but also that it 1s, by far,
the most economical and efficient method of sequestering carbon.

20
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OUR METHOD IS ECONOMICAL
AND PRACTICAL.

Many methods of carbon sequestration are extremely expensive, and not at all cost-effective.
However, our methodology is both economical and practical.

Carbon sequestration via wood burial is also the most cost-effective and practical. We let
photosynthesis do the heavy-lifting. Competing methods can cost up to a thousand dollars per ton of
qualified carbon. For sequestration methods like chemical scrubbing and direct air capture, the costs of

machinery and constant research render the entire methodology as inefficient and unnecessarily
expensive.

When we set out to develop methods for sequestering carbon, cost-effectiveness and practicality were
our primary goals. We firmly believe that our methodology is the most successful form of sequestration
in the world due to the feasibility, accessibility, scalability, and practicality of the projects.

21
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PIT
DESIGNS L

Option 1: The Mega Pit

Best economics on a per ton basis

3,450 CF/LF EXCAVATION + SLASH FILL
10,650 TOTAL SLASH CF/ AVAILABLE FILL VOLUMN
@ 350 WIDE = 3,813,600 CF OR 141,000 CY

Measurements: o

Tonnage Sequestered: 50,000

450’ x 500’ x 19.00°

Digging Operation P
~141,000 cubic yards moved if fully below _ E——
ground; 48,000 cubic yards moved if half above e

ground, then existing soil used to create ~19’
mound (6’ soil coverage on top + 13’ slash
above-ground + 8’ slash below ground = 27’
gross height).




https://www.irs.gov/pub/irs-access/f8933_accessible.pdf
https://www.law.cornell.edu/uscode/text/26/45Q

https://ww3.arb.ca.gov/fuels/lcfs/credit/lIrtcreditreports.htm

https://americancarbonregistry.org/ california-offsets/ california-offset-program

[Download from CBM]

FEEM website [pdf]

[pdf]
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https://www.irs.gov/pub/irs-access/f8933_accessible.pdf
https://www.law.cornell.edu/uscode/text/26/45Q
https://ww3.arb.ca.gov/fuels/lcfs/credit/lrtcreditreports.htm
https://americancarbonregistry.org/california-offsets/california-offset-program
http://www.atmos.umd.edu/%7Ezeng/papers/Zeng12_WHSpotential.pdf
http://www.cbmjournal.com/content/3/1/1
https://www.feem.it/en/events/seminars-webinars/feem-cmcc-joint-seminar-on-ecological-carbon-sequestration-via-wood-harvest-and-storage-can-it-be-a-viable-climate-mitigation-and-adaptation-strategy-/
http://www.atmos.umd.edu/%7Ezeng/papers/Zeng2016_WHS_FEEM.pdf

https://docs.google.com/presentation/d/e/2PACX-1vRe-GSr4-
cr380xE_CO603pwKKWvSMP2oxElyREf2s20Te_CpaEynJOASsJASN_2on-NyOSal-
K566r4/pub?start=false&loop=false&delayms=3000

https://www.bloomberg.com/graphics/carbon-clock/
https://www.bloomberg.com/graphics/carbon-clock/ BLOOMBERG-CARBON-CLOCK-TECHNICAL-

WORKING-PAPER.pdf
https:/ /www.bloomberg.com/graphics/climate-change-data-green/carbon-clock.html

https://www.wri.org/blog/2019/07/co2-direct-air-capture-plant-will-help-extract-oil-texas-could-actually-be-

good-climate

https://news.stanford.edu/news/2011/december/extracting-carbon-air-120911.html

24
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https://docs.google.com/presentation/d/e/2PACX-1vRe-GSr4-cr38oxE_C603pwKKWvSMP2oxElyREf2s2oTe_CpaEynJ0ASsJASN_2on-NyOSal-K566r4/pub?start=false&loop=false&delayms=3000
https://www.bloomberg.com/graphics/carbon-clock/
https://www.bloomberg.com/graphics/carbon-clock/BLOOMBERG-CARBON-CLOCK-TECHNICAL-WORKING-PAPER.pdf
https://www.bloomberg.com/graphics/climate-change-data-green/carbon-clock.html
https://www.wri.org/blog/2019/07/co2-direct-air-capture-plant-will-help-extract-oil-texas-could-actually-be-good-climate
https://news.stanford.edu/news/2011/december/extracting-carbon-air-120911.html
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