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BIOMASS AND FLORIDA'S FUTURE 1

Heward T. Odum
Eovironmantal Zaginearing Sciences
and Center for Wetlands

Dai: i
n ﬂ;:::'::llﬁﬂrﬂl Incressed yields of plants have besn developed by divercing the plancs’
* Tastimeny for haaring of tha Cosmittes oa Science and Tachnology, sl sttt Jcbiomtoyas oabisen o ol Bt B
U.5. Hows of Raprasentatives, held in Cailnasvwille, Tla., Hay 14, 1980. 1 this only works when the plants’ masds ste supplied by technology, weing
T p—— 4D ; othe® #nargy seurces. Uhen othar enargles are oot avallabls, the yleld of blomass

In the naxt X0 years, &# non-reoevabla fuels run cut sod becoms more s AsMareatly gmell; 1'," ‘M.n. AR in Deak supplamiated sprivitises;

expenaive bacauss of the tncraasing verk required to process insccessible . | | Attached to this tescleooy Lo @ reprint decailing further the limics to biomass

i Y e

residuals, the scomowy of Florids, like that of many ?l;-u .n{ tha ‘"’;}': "Iﬁ',; e : pwdutlm:t- ’T- dsr:n l hﬂ:: (Odum -nd Ddu-. I.'H'll;l. 1980) .
drsv ineressingly fros renewable energy flows of sun, wiad, rain, and goil P " T A llﬂd sreas I‘rtrfﬂrif-l'_l gresn H‘Fﬂ:‘-hl' are ralscively high with
resouress, saialy theough the pleat production of biomass. Ws heve “_u.i' Vol iy poi Junll.ltht, nl.n.I nd phosphate f-lrtﬂl.url closa ac hand. Meny of Florida's
this the green fyturs. The ssseotial human nesds ;nr'tbud,, :lul:'hi..-;, hw-u': i pressnt farm praccicas ace high rll“rp' and the crops that ueilice baca sandy
winter heating, slecrrical "ﬁ.“.’"“‘ transportation sre given fn Fig. 1,7 . g seils readily lesch sutrients. Eowevar, the potencials arce higher for foresta
and these are primrey uquln.-.n:- of the sco% ta ba obcained th:w;f- . A iad pastura grasslands, vhich h"“;TL‘ recycls nutrients bettar whare
biomass, probably starcing as ;Junph—gt becoming an incressing fractiom L tachaological fnputa nft smallar. 1||'hm ?huvhun ars in sxcess, plants that
with tima as thoss coal rescurces that are easily nined becoss searce. o flz their ova nitrogen are favorsd. —+ ° '

The mesas for coaverslon of the products of plants to husap pesds for Table 1 susmarizes the energy basis of Florida naw, showing largs
food, clothing, housing, ate., sre slrasdy 'r.rl.M The probles, however, 1s 4 sesponanta from renewable scutces, from fusls, snd from envegy used elsevhers

that the total aount of blomsss which can be produced Ls limited by the smsunt r ta develop goods and services. OF chis, & small pare fs renevable, vhich

of land ares with its share of sunlighc, rain snd soils. The besic efficiency | means caly 4 small pazt of the present activity could be supported oo resevabls

of plant biomess preduction is [ized and has never baen Lncresssd by sll tha E wergy. Either less pacple of less snergy par parson will bs required

years of scientific ressarch. It is sppareatly & limic inhersnt in the asturs ultimataly afcer the fossil fuels ate no longer available. Ia the near Futura,

of sunlight balng & diluce form of energy. Much of tha sun's esargy ls we will be in & gradusl trend frem the present high emergy position to the

required by the plance €o maintain green structurs and concentrate Che snargy ohe ntirely oo rencusble energy fn the later pact of the maxt eentury.

e The carrylag capacicy for Florids st presenc standacd of living chrough
bigmass, tha green wey, is a million people. If the naeds par parson

e trimmed way down by using ssaller houses, less winter hesc, less
transportarion and electricsl demands, then the carrying cepscicy L 2.) million
people. It Le doubcful L the presentc pepulation can be supported wich &

[N conforzable stendard of living escirely on renewvsble rescurces in Florida.
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Table 1. Perspectives om pressst eocrgy basis of Florids compared with
& renevabla snergy besis.

Enerpy basis of Tlorida in 1978 i

Selar and other renevablas snergles 116 x :I.ﬂlutu-l wquiv.

exprenned &8 coal equivalents (CE)#® Calories/yr

Cutside slectrieicy and fuals s coal squiv. btd = m“ml aqulv.
Calories/yr

00 = ;Euﬂ Callyr
876 = 10'%c calfyr

Imported goods and sarvices which carry
embodiment of energy required to deliver

Total snergy in coal aquivalencs per year
Populacion of Flerids in 1978 estimated 8.966 x 10° people

Inergy per persco in coal equivalancs par year

97.8 x 10%2 cal/parsen

If on renewable enargles only:

Energy per persecn Lln coal equivalents par year 11.9 = !.\‘.'I‘E: Cal/parsem

Epargy par parses in parcant of preasant if
based on renewabls sources = or I af 131
population oo present enatgy lavals

Enargy per person LI enarpy desand i reduced 49 x IH.G Cal/paracn
by sliminscing moet air comdicicaing,

privace transportation, sod sncugh of goods

and sarvices to reduce enargy Jdemand to half

Carrying capscity Lf eoargy par person s half 1.) million peopls

F Thiu le bowud on & net converslon of wwillght recelved to blomses of .1X
bulore colloction and to coal of .UML.

Since complete dependence on biomass will met be required of us uncil after
the coal pariod, thare Ls asplae time for populscion levels to fall so that a
moderata leval of population can be sustained st a modersce level of energy

par person, but less tham the presentc.

Comparisen of Econemic Systems on Blomass
and Qur Present Sources

Civen in Tig, 1 18 the snerey svscam of Flovida now. Esarzies
of mnuhl.: end nm—tmnnhh gourcas ara contribucisg both from wichia and
by hpnrt.. It weuld n: uh -.um funding to generats Chess perapectives
for tha future for expected 'ptllpprtl:m of renevable and mn—mwahl- snargles
T n te predict and guids u.’u.:r in trmithn Tha sconowy can ba just as
wital, the circulacion of nnnrr Ln:vu. and tha modern features of living
retained, I:ltlp! that the total quancicy of energy for high smerpy aspects
iz lesn. Wa can cetaln l;t:hrml:dtiul ancAETE, but less quaacicy.

Gasahol

Cagahol s ot a nat -Inr:r' yielder, asd thus is not & vay o salve
ATy |huru;n| ie uans rore fusl -m;-u' lum ic makes. Tt dows noc ylald
as much neC wnecgEy as uun; l'u-h from coal or buylng it frow abrosd, aven
at current prices ot prices lquumi in the mear futucs. Thus, Lt wL1L nec
ba szomomicelly r:uqt:l..:l.'\ll until all the fossil fusls sre so resoca or dilute
that uulr nat snergy yield ut:n- ars 4“ ta 1 tut 1 ar lass. Currently,
fusls are ovailabla with & oat -urr,«r yiald nu.:: of & recelved for 1 used

to obtala the {uel,
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Enargy Lin Fhosphata
The depoaits of phosphate in Florida were generated by renewnble encrgles
of the satural sua developing shallad limescones with subsequant lesching

by vegetation=based scids = also driven by the sun. Our calculaticns auggest

Tetal CK = 341

FI-H

] that there are 174,000 Calories of sunlight or 112 Calories of coal embodled

Ln sach gram of phosphacae rarjl. in n:.r;rr worde, if we run out of phosphats,

wa will have to use ot least this wuch snargy to reconcencrats phosphats for

eur agricultural fertilirers. This means that phosphats must be looked at as

energy whan consldearing trade of phosphate fnrlmmr abroad. AL current

onle, b govt

eorsarelal
Tlaelds, 1383 °

prices, Florida receives =money with sa snargpy buying power that fa only )X
of tha energy that is esbodied in the phosphste wa sand ocuc. LI this
phosphate were put on the forests, EP,.I.I‘I;. and homssteads of Florida, LE

I

r
would stimulsate the economy X times more than it does whea dold abroad.

L
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Perhapas tha stats should idil.'.rk I.:IH..I genaral program, plf!il.ll]' private and

parcially governsencal, to spread che wvarefined calelum phosphate on top of

std dnargy

&

Energy systes of Florida with annusl snergr {lowd im Caloriss of coal squivalents par year.

the stats generally, in place of selling it sbroad., T1f the snargy calculation
Is correct; it would increass the basic production of the economy and thus

the state dopestic dollar product 30 times that generated by salus abrosd.

Blomnss and Environsmntal Protection of Wative Forest
During a time of choenging enargy basis, vhars the population will be

wnder pressure To decresse, thers will be -1upciu1ul Presaures on aur

svirensental ressarves, parks, rafuges, to supply bilonass from wood and peat.

This ham already bagum as pecple heat homes with wood chat has grown back

TR

- . since massive cutting early o Cha cencury. FRessrves are the sources for
seading che diverss livieg forms chat make bissase areas salf maincalning.
Tha natlve forest, because of ics associstion with well organized pluncs,
animale, and microbes, Ls wholly --1! sustaining, so that amy land not in

dirset economic use goes immediataly lato rebuilding soils, alimininacing pests,




and devaleping wild biomass that can ba put back intoe use later. The highast
nat anargy of all renevable Tasources is the nacive forest becauss it requires
#o little enavgy to sustain and wse. If all tha u'E!'.'n environments ara cuat
down simultansously, the ssading is then too far svey [rom lande that are
sbandonad, and thers in & great loes of blomass potentisl for lack of tha
pecassary sesding of multiple species. Watlands should be retained at 102
of the landscapes as & way of saving energy in wasts vater tecyeling, uu-;-\rlnl
watar, prasarving asstheris valuss, and ganerating high qualiry weed at Lésst cont.’
Waclands and Recyeling

As enargles bacoma scarcar, grest savings end use of Tenevab'a lllrthll :
may coms frow wsing wetlands for all vaste recycling, using the solar sosrgy
of swvamp traes and marsh plants te imtarface batwean the humsn vastes and tha
public water rasources of lakes and stresms. As docusenced in an attached papar,
& numbar of vays of doing this ars slready knova and have been scudied. Other
viriations nesd to be studied so that every county of the stats can utilize
the green biomass of the wetlands for services of water recycling and

conservation.

Centar for Watlands

The wetlands, vhen regained as 105 co 20X of & landscaps, halp maincain
suparficial wacer tables, lower microclimets camparatures, and reduce air
conditioning costs, Wetlands can be used to restors aiped phosphate lands. Hamy
watlands scosystams halp save wabar by trenapiring less.

The Cantar for Wetlands, founded in 1973 with combined funds of the
#taca, the Rockefallar Foundacion, and the National ¥ciencs Foundation, has
baen devaloping the concept of a better symbilocie balanca of man and natura,
fleting human secclemants and watlsnds togecher to save spergy and contribute

to sconomie wvitslity. This uses the biocmass production process not oaly for

L 3+]

viloable quality Siommas such as cypress weed for housing, but uses che solar
snergy for watar conservation and wests disposal.

The Canter has bess devaloping the kind of overviews of enargy and
sconouics given Lm Fig. 1. Thesa help estimatse the energy savings to .T]
qhu!.md from good Lu-d. uas, and develep predicticoas of tha futurs patterns
I :hn. state from duuniu -n-r;iu outsida, The sttachad Report af the

flractor sumsarizes soms of the sfforts of the Canter. The Canter L &

solar snacgy center Jdadicated to the gresn way.

The afforte updﬁld. hars wera contributad to by DOE projects sarlier
{sas annual repart for 1979), but funds ware cut off last yaar. Apparently
cur ealeulations of enargy potentials for cthe 0.5, cast doubts on the
neL AneTEY yi-li- and thus :u.'l.l.l‘} j! usafulress, of npuclear alternacives, sclar
technology, #nd aynthecic fusls prograss. Juch newe ls not popular with
aither faderal or scate governments.

b
Appropriata Tachnology Progrea of HSF

Resssrch showing the very large savings of soergy and dollars to be
obtained thraugh ues of wetlands as parcners in tha landecaps end with &
lowar anargy living pattern has been supparced by what Ls acw the
Appropriste Technology Program of MSF. This program vas mandated by
Congress sarlier, but is baing lefc out of tha budgec for the future unless
Congrass makes & apacial effort to retain i, DOE has declined to support
tha work to ahow the snsTgy l.l.'pﬁl!'ll:l:l.ﬂl' phoaphorus becauss tha officiale
involvad don't understand that phosphorus is a high merg product. Congress
nasds Eo induca both MST and DOE to support snergy analysis of publie pelicy
alternatives, not only by tha llndu;:rtn that ace sdvocating high snergy
solutions, but by the scademis and other independent ressarch agencies vhoss

results may ghow fault im the sational policies.
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By showing the snsrgr pattern and levels of aceivity to which we will
be restriceed in cha futurs, rescarch can help guide povernment policies.
Since energy is the parvasive basis of our uhuli‘l fabric of life, ic 1s &

fallacy to try to devalop enerpy ressarch of ona typa in an {solaced manner.

Solar Energy Center

Solar technology is & way of conserving enacrgy, but Lt {a not an

oergy source, since nons of the forme of solar technology are net energ © °

yielders. Wholesale subaidy of solar technology is & vay to use vhatever *
axcess energles sbove necessicies that ve still have, but Lt will ot
BANATACE anmy new anergy, wvhereas green blomass will, if Lt is moC too
intensively cultivated. Solar tuchnolegy has toa high a ratic of sasrgy in
the macerials, goods, and services te that captured from che sun., To use
®un well, one needs Lo concemtrate its vork over seres and acran, not in
small axpensive panels. Florida's faith in sunlight and Les frustracion at
not finding anyching of factive to do about energy es & stats comas out In
Les suppart of solar technolegy which will be used loss and less an snecgy
gate tighter and tighter, since it ls woscly the applicacion of fuel based
goods, services, and equipmenc.

What 1s needed {1 & solar enargy enterprise for the gresn way,
organizing the lendscape with wvetlands, new hosestead=farming for the
unemployed, recognition of changing patterns to s=aller houses, grodusl
deccntralization of populations, a renewabls pattern of blomess production
in food, fiber, and forest, and a hows ueilization cf che phosphate to

ssslalre productlon hare.

Supplesantary Information and Exhibics

Energy systema view of public policias:

Eneryy Bamis for Man aad Macure by H.T. snd E.C. Odus, HeGrasw HLLL,
1976: (Second edition in press, 1980}

Enargy Basis for the United Scates. A Teport to tha Department of
Engrpy, Comtract ET=TE=3-05%4398 by H.T. Odum et al., 1979,

Het Energy Analysis ¢f Alternatives for the United States. pp. 154-304
Ain 0.3, Energy Pelicy, Subcosmittes oo Energy end Power of the
V.5, Housa of Rapressncatives, 66=T11. 1976,

Work of the Canter for Watlands Lo daveloping s lover snergy pattern based
N : i
| 1 :
con tha green way, & balance!of man and 'natuca:
e | .
.- Baport of the Director, Ceacar for Wetlands,
. i e, " L

A Hintorie and Current Energy Analysis of Florida. Mascer's theals
by Hefl Sipa., 1978, . ;

5#1! r lnlrﬂ' put o t.i-h:

Odum, H. 'h In'!'.'r! | Hat in"n !ml tha Sun., Fages L96=211 in Energy
for & Livable Puturs Comss from tha Sunl A Handbook far che Solar
¥ " Decades ‘3. Lyoms (ad.). ' Friends of the Earch. L114 Spear 3c.,
e ! Sam Frencleg@es . .ol ee. gy Vi = i

Iutl!'hl-“n Ju- ll'-lrd- 3. Irn-m L!”I L'.nqurhurl of the fossil fucl energy
rlqﬂlri-nn for solar, patursl gas, and alectrical wvater heating
systems, . Resgurca hcwcrr nrd Conaarvacion. 211183100,

Mr. OrTinGeER. We are runmng way behind time. We certainly do
want to hear from Mr. Sherrod, of Sherrod Lumber Co. We are
glad to have you with us.

(A bmgraph:cal sketch of Mr. Sherrod fullows ]

Bmm? SuERROD

lorn March 2, 1.5]"‘-! in Thomasville, Georgia.

Reared in Mud:sun. Florido, where | now reside.

Married to the former Misa Gloria Ray of Sycamore, Georgio.

Father to two children—Suaan Evangelidi, Annandale, Virginia; Robert Julian
Sherred, Woodbridge, "nl’]rf\m::

Veteran of World War I, serving in the European Theater for 2%: years.

-'Iulneddm_f father in the lumber business in 1946 ai'ler I was relensed from
military duty.

W. L. Sherrod Lumber Company, Inc., is 62 yeors old DP‘EPEI-IIH-I; in both Georgin
ond Flarida before locating in Greenville, Florida, in 1950,

The business bears the name of my futher who is now deceased.

STATEMENT OF BOBBY SHERROD

Mr. Suerrop. Thank you, Mr. Chairman, [ will be brief.

It is an honor to be here to tell you of my success in the wood
energy changeover from LP gas to the burning of wood. We are
firing a dry kiln with it, and a dry kiln is important to the
industry, it gives you a chance to dry your lumber within 24 hours
and get it to the market, while you have a market. We have been
firing this kiln with propane gas, and it burns approximately 1,200
'ulluns every 24 hours.

Gas had started getting too high. I decided to look for another
source of energy. So [ bought a %aaiﬁcatiun generator for a drying
kiln and it did not work, and I worked a year trying to get it
perfected.
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