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Closing the Crcle:
Li nked Responses to California's Critical Environnental Challenges

Presentation by David Mrell, PhD
Sonona Ecol ogy Center/ Sononma Biochar Initiative

| am pl eased to present these insights and recommendations to this
ARB wor kshop as we focus on preparing the best possible scoping
pl an for the ongoing effective inplenentation of AB 32.

California at this time faces three difficult environnment-based
chal | enges: continuing water shortages and ever-hi gher water costs;
ri sks of massive forest fires associated with mllions of dead
trees caused by the drought and its related bark beetle

i nfestation; and growi ng need to increasingly reduce CO2 and ot her
greenhouse gas emi ssions in response to clinmate change inperatives.

Meeting these three chall enges sinultaneously sounds daunting; and
it surely is. But an efficient new integrated response to these
rel ated chal l enges is now avail abl e: bi ochar.

Bi ochar is a specialized formof charcoal nade at high tenperature
in a | ow oxygen environnent (a process terned "pyrolysis").
Conbined with conpost or simlar nutrients, biochar has been
denonstrated to retain soil noisture, inprove soil health, increase
soi|l organic matter, expand crop yields, and sequester carbon
safely for decades or |onger. The physical structure of biochar
withits literally mllions of tiny pores, holds water from

| eaching away; its chemical characteristics stinulate uptake of
nutrients in the soils by the plants’ roots.

Over the past several years the teamthat | |lead at the Sononm

Ecol ogy Center has been exploring and denonstrating the val ue of
usi ng biochar in local agriculture. Wth support from USDA Nat ur al
Resources Conservation Service and the Sonoma County Water Agency,
anong ot hers, we have had several inpressive positive results. At
one hi gh-end vegetabl e farm near Sonoma, for exanple, our results
showed literally 50 percent nore soil noisture in the test plot (in
whi ch bi ochar and conpost were applied) as conpared to the adjacent
control plot (with conpost al one).

Usi ng bi ochar as a soil amendnment in California agriculture can



save mllions of acre/feet of water saved every year. This is true
for the state’s alnmond, wal nut, and citrus orchards, vegetable
fields, vineyards..across the board. Research efforts and field
denonstrations |ike ours in Sonoma document significant savings —
sonetines nore, sonetines less, with variations due to soi
conditions, crops being grown, historical farm practices, and
irrigation techniques.

Saving that nuch water will allow California farmers to save many
mllions of dollars. New financial instruments can be designed to
allow eligible farmers to cover the costs of applying biochar to
their farnis soil with repaynents made over 10 years or so out of
noney gai ned by their water savings. These |oans could be
guaranteed by the state’s new Water Bond or AB 32 funds.

Where can we obtain all this new biochar? At what cost? Here's
where the forest challenge cones in and we begin to close the
circle, since the biochar can be created fromthe mllions of dead
trees in California s drought-ridden forests. A few of the state’s
dozen or so existing biomass-to-energy facilities can be readily

converted nake bi ochar rather than wood ash while still producing
heat and energy fromthe woody bi omass. One such facility in
Northern California has already been converted —it is now

produci ng hi gh-quality biochar that is being nmade available to
farmers at prices inpossible before: |less than $100/ cubic yard
delivered to | ocal farns.

These facilities currently face closure as their electricity sales
contracts cone to an end; biochar sales can play a role in hel ping
to sustain them retaining their highly skilled operators. Using
dead and dying trees in this way allows us to thin the state’'s
forests carefully, thereby greatly reducing forest fire risks. At
the sane tine, many new jobs will be created in rural areas. (As
for cost concerns, California has spent over $3 billion in recent
years fighting these fires, and that’s not counting the costs to
devastated communities.)

Finally, there's climte change. California already |eads globally
in creating renewabl e energy supplies (solar, wnd, and

geot hernal ), encouragi ng energy conservation in residential and
commerci al buildings, and creating appropriate |egislative

i ncentives: AB 32 and Sonoma Cl ean Power are two excell ent
exanples. Wiile these initiatives all help reduce new carbon

em ssions into the atnosphere, noving us towards “carbon neutral”
none of themwork to renove carbon fromthe atnosphere by placing
car bon underground, an action that is truly “carbon negative.”
Using biochar in California agriculture does just this, burying

t housands of tons of elenental carbon in the ground for decades,
where it will save water while reducing forest fire risk. Now the
circle is truly closed, proving once again the classic ecol ogica
principle that all systenms are |inked to one another in nature. By
adding this approach to the AB 32 scoping plan we can accel erate
its inplenmentation throughout water-using California agriculture.

Dr. David Mrell (dnorell 17@mail.con) is Vice Chair of the Board
of Directors and Treasurer of the Sononma Ecol ogy Center, where he
directs the organization's biochar activities including the Sonona
County Bi ochar Project. His career includes senior positions in the
US Environnental Protection Agency, State of California Departnent
of Health Services, Santa Cara County, and Princeton University's
Center for Energy and Environnental Studies.
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Hel | o,

| have a question for the panel: Wth the recent reduction of the
amount of Co2 being released in the air, what can the citizens
except to gain. Being that nost of us are footing the bill or have
contributed to the researchers and the many test that is ran each
day. | currently work for an agency were our client is reducing the

CO2 by a considerable anount. WII they and others received any
tax incentives? |If not, other than clearing breathing air what can
expect ?
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Hel | o,

| hope that you could include the nost sinple way to reduce nethane
em ssion from manure storage |agoon in the nethane em ssion
reduction: solid separation

Keepi ng organic matter from |l agoon can cut down the nethane

em ssions without resorting to nore el aborated neasures. Separated
solid can be either aerobically stabilized via conposing or |and
applied to prevent nmethane eni ssion

Hope this will be al so considered.

Hi roko Yoshi da, PhD
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Pl ease review the attached coments bel ow.
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Pl ease see attached conmments.
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See attached file.
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Thank you for the opportunity to provide conments. Please see the
attached letter fromEDF in response to the Public Wrkshop on the
Agriculture Sector to Informthe 2030 Target Scopi ng Pl an Update.
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