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TheRil is! covre wi-,l g.';, WICI the with fin SoiI t . 

Ca rbonzation as 4 'to 4das, eediglkl 

1'; sie.AlibutOn, ,pfthe 'kilns tde rdcdoe 0 

measur~elents within the charcal production seco\r4. -4 

i ;;:;;' :[maxifmlm extent/possibl e, specific we i gh t s :and:VOILutes wore ;'
 
: ti;,, orded. The certain Faramete-s in
organizatio and, ihn pathinela the:,'i,,,.,,i the t 

... prodc-]tion process requie estations,, and the methods 'used ( 

!:i ,for ths! s adgcussedheir rel iabilIity are dis' n 

cleo.The calc ulation of 

o n iherein.' 

([':: ,I : .essons] learned fron th~is first investigation will mlainore 
.

:-,., ,'/accurate and objective measures to be obtained"from future i 

ffeailedwasud ina results of thishis thie,:firstampthis qualification,ud t the ae dIO~Notwithstanding 

" L;.i-' "study differed so profoundly from previous figures that ,a ,-- ' : 

U major reassessment of the charcoaliproduction sector is. .. :' : 

0 

e f c e c ofthis indu~stry is far Iiigher.,thlan that pictur~ed:in previous analyses. 

*1I sos eane fnths irtnvstgaio wl alo tror 


h.e fuel od-charcoal conversion process as 

-: prduceharc! tonne of ' , :T the .prviulytreortt,'" t - ,!.;?./ charcoal . . .i}b 
average charcoal sack measured contained roughly 20 per cent 

sstcharcoal than its official content ruedre tn . o­
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Charcoal Prodiction Statistics 

1. Cubic meters fuelw.o (Provious t-udies ) (1nis Study) 

(stacked) requirtetd Ir10 6­

tonne of charccnal produced 

2 	Wleight of char,o-tl 

sack (kg) 45-502 35-43 

3. 	Mean annual increment 
(cubic meters/f,:ddan),
 

Acacia scya] 	 0.53 

1dackson, 1960; Sai,;i, 1974; Foggie, 1965; NEA, 1982; 
BayoLoriii, 1983; World Bank, 1983. 

2Foggie, 1965.
 

3SuLdan Forests Adi nistration estimate used for royalty 
determinations, and FoNgie, 1965. 
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The Blue Nile Pr vi we: 

,uq]mn h,-1:; i :lil,' ion of 21.6 million Ikersons. 

'.enty l. :t: oIf ti,:l i.lU nticn i.; il-in, 69, is iral 
w r]l 1%Iis' ,' : ! ' Of! t} { t:,' I1 ,l i -)1-ti I, t icn, I <'Ti 
ref;i 1% ill t' r;I' ) ! ii l l il) t 'C clpi 11. 

(-'.i II -ti)"j;I, FI 1 '.01 t I ;m 1 0i1 1 (- I I 3 .'tI-]',['I. t.a lTI t 
IXTc~l~tc>I gr ,..'r lt; cin vl - l of : .,R t) l--F yetlr. Tile 

iy i1, t !it , i -i.Jvc (lyOivi kc2 iIt,( 1 jrI ,,i ICes 

%.. li iro 9 ~ 'jl. I ico i,9It1' 1--Iji i ..,l t Iit8 
28jtpi Ilil. 

A third oF tLIe toLc-al i,-pmi1Liol reosides in the 

tu17Ol~i 81 fn~oh.:ccl l efici:;tnt lI)IiV,,ccS of (AX",ira, WhiLe 

lx VN1'i, 1, nndIli]?, Iirt ', A ' Nl ltlol'li. 'I'heir Lot l 

, ,:; ::t.ion ii 1")0 '.; 20, 1M'7,000 III (302 
tu crulnt~' !t tII) ILn (h ',1,,i th.iI Ii (70118;IUljtOf1 

8tccc1:nitls.1 1,. . in c8 couinLcy- 8ll, :1) ( 31? ii,, 

total) . '2'iP v.i1.:; . ; a(n '.. i ~iic <y Jill-. t 1 ir 

fqt:,,.-crji (i-<f, i ci ' ji', 1916) ct : 1:,.d;tr-tInIt ,t<i, 

Gtc.ict itn ll , lilii V!ile. Nile1::: ,:'-i tlt. r'il,:, an;1 

de;-i ,t~ , 1 n3 t:!1 3 i : 1:.1' I- 1 111: i :; ii c'r : ,i:; . 

Th'le li tie liii : l";v.i i:u:, (I.iP) , ..;i lt h niuii nt-rntive 

Ilc~le lI/iters;li I n:i.; ':: , i; c;'~ o~f (}te tL r)o prov inces 

iivihincj tip Liiu Cciril] ~ I'.,Ir~, the~cOt.herl l.'.vi ,JII<j ezira 

nini] White Nhile. IL i'i t,:~ :. i n unece:< of fores;t 

p-lctrohLs, [pirt: 1(7111 n]' fiil,o>'., ., ii i al< rco l, lur1 Llhe 

1 aL 8-8'l1 -<1lx881,1 1eum~'t:I 0.7:8 

[l, P hIcc 8 p-<il ht ion of 1.06 n1ii.11ion pc.rsons and an 

areai of 63000 scprilre hilJo meters; 



I.b iseenorth e Gezira Provin,
 

anda x inelb S, t ain in most of-e 
 .
 
ar-e
 

':?:::{{:. provir6e !is fl.at, gently: sloping ,north 7andi nor0eh east,....:.
i/{17. ni imst :salient, feature in the provinc is t...Blue .
 

M16l and its tributary, the Dinder River. 

In the flat uniformn plains mking up tie greater . . { 
" (cotton soils).ptLof.,,the province, the soils aedark crackih-g clays: ,.."; 

fr soils tr nsportd b)y the Blue and White ne, bont 

- xir These appear to be alluvial i rgn 

sond aroug thnseers herin ihn clos sotht
 
hse eayhave been formed in 
 situ from basalt rocks.er,
 

' ~Those soils are al)kaline.... content (60%). dring(pHl9) andhave a high~clayeOn , these soils shrinky h ,5 

considerably, and a network of wide and deep cracks arefom xd. "
 At the onset of the rains, water penetrates the
 

the soil, Oien moist, isy practically andorthaean
 
and around the rocky hills, the sois are 
sf clay formed
 

,in situ{ togethier Withlx Along
bolders.{ tihe Blue Nile and " il its tributaryes,
the soils ari dep, alluvial sandy 

In tJuly. tor, &iich occurs": !oam and sil t Rainfall,andOco varies frans mrostly betweenmn r annu i the . .
 
north to800 no 
ic the soula. r d cakn clay
 

V ( Ecologically, the provinct falls withintheorii
 
woodland savannah jitbthree distincdvegetation but/, 4
thol we st spacial impr.ebl. On ....associations:i
i) 
Acacia mellifera t)ornland on darkcracking clays

its tibutaiesthe aesils dep,.aluvialsandalternating with grass areas (rainfall 400-570 
 n). 

fr .Assoiatedwith the d rainsnt A tmeifera arepenetr.tes.the 

http:rocks.er


sylonly: on water .recei vilng s tes ;.!:!,­

, gras s,:ii.?i infI -6ioal m 57 'i )- A. s oci a edi w t A.a (ra 
?!!~~! :,i,;~seaan dmB.e t~aegiA yaca A.? tsercU I an A.-e? :: an~ o° :-{:- :'; : 

t . 9 9 9 .... 99 ..campy :can.. 

. . . On the c s form,ed in situ, usual ly" ' 

':?.:: -', assoc'iatedw t m l inselbergs s c as the" Ingessena: ->... , :/1 

H!ill"s, an associatio~n of A.melli fea , Comm.ip.ho",ra<, ::::i­
,:, africana and Boscia seneq'alenisis 
-'i..,.....found Adansoni a di qitara ,,lLannea 

occurs and with it..area.:.i, 
<sp., Albi zi a - -" 'i :a , ; 

' ,.,,. 

- seri cocephalI a , DalI be r(jia ,melanoxyl on ,-7andPterocarpus. lucens, Te rmi nal1i browni i" 999 :.: : 

Blue Ni le and its tributaries Ac:aci 

',:" .nilotica is-dominant. On the soilse ar the river 
:, Along tij.e 


(azaz), the acacia Savannaheis laB eyon-tcorny.A 

woodland in AdansoniaCombretumjihartmianum,are (Jacksonsetl gera andwhich digitata dom.nantster-culia J -, 

and lHarrison, 1958). ., 

economy of the. area is largely agricultural, ......
•' ~~The 

w'th" some forestry andlivestock production. While the 

Ptroarusluen. 
per- capita a'nimal 

A 
- i :' :''and:. anf iltis pri ipally a site forpopulations in " 9 

"-- :, province has one~tof, the highest 

extensive agricultral activity' SoareA.sne500 feddans. .. 

ctton kenaf79 <are under irrigate agriculture manly for d 
Sugar production Approximately 6.2millionfeddand ' s " ____and 

!' ::-. ; •' " :i' • : :• . . . • , ,:"99 

arc, und Crin agriculture, annly fortlie production " 

, ,49 ' :': ', : :, ' : :, , : o! : -?: . v: : . - l:: , ,' - :".L: ?i i:-': ::' 99& ' , 

5,of dura (Sorghum) and sesame. Of these, .4 million 

...... feddans are nder licensed mechanized farming it ta 
u(implemented or inder implementation), 1.6 million 



under If-,ftt I nj cult ivatiton.feddans are tradit tional 

the f orn of i ;I, i.I, i v heIl'-niv ; I (l()-15O0
These are in 

M f'dula0s)feddans ) , m:chI i i: sihlo10s (l 0,IO-hi)(),UIP 

l t iv i iu - dda,;,0(t[,.1 lolandI pl ots (it sii ftI n i 
fn l f r fuLr t rci if01rArot lir I 

ayric.l t r , 

t (dl rti firtts ail tt nderIhe t A f v ¢ 

ft ft ' i- 1 .1 pillI Iio f ddans.varioui l. (t.ft r-
;,l~ ,ll~tlL p{'t '.l , tcl~ .ft ltctl tlans 

O)f -, (mnly {(t l< 

f o, i ilf'tif i C- I Iy <tlcV: iwi tih 
'111d anifftl ifhii'" (Iuff I f 


t Io. .
A. 'ent,q l . t teuiif0h,eltl 

f 0 1 ; ' o f ich in nil 1 I ff, aL i"> home
[he provin 

in Oil" c "IflLry-the
imc llc ,t TH) Fl 

,1ith a tnt)ai a ea of 10][),000) 
fior the IlifSt ' ' f iF/L'V 

I !lervi,Itirldter Triu, -(1 

It f i f oa I ProdI ,Lfi on ul',':, rins o f Pt'for- fifn 

l o f t.e, coniultv icifS arrallJedIhi s stfil!y 
Iroject and,rtodel the 'iidn mB nff,':lhle Fnerot,and l lfit tIr l[1rit y in '7111(im ,ltilt. -".iF~t tu<l ,, l'cd b vcl!l 

. f ri I I rii IfI hot. hf 
. ItIe rFI ipI i I(I il 

< 

Pr n ,: isteiteivC , i [I I (iF, owf, If tIi(Iffflt,, 

StrFe ioll 
Flod 

.riin7 / ,t fif . f n.
1 nfI i[ 

t '-"r. 

d oi ,1 -!btlf tla y 
t Ct. i / t.o)i l 1i1 i li 1 ii l1'- Irf fihe r I i. tie I I I~lit!

It u i i t d .,.~-,T~~ '.Atudy Loo19{14. 

,li nu:dIction areas to tfi
ifrfffFilfi l it'Fodr 1 

ext if afnd pot iat i l production
I) the locateons of fij 

i r physical relatioi,1iP to past
operaticri iml tlf 

produi(i tine sit. ; 
and oositions

2) the di ffer,nt types of people 

;peCt it t he lfriliuctLion process;
involv'd in ill I 

anrd 
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3) 	 incremental yields of the Acacia seval resource 
base used for charcoal product n. 

The fi ndi rigs of this i nit i a1 fi eld vmrk wore used 
to formul ate thnIethd o(I y for tIe wcol(I co n.-.ltancy 

a inore di.ta i I, qu In! it iat, i Sr-,rnt uf the fntn.lI,'uI d 

and Id/)resource hase the I,:Iharcna I connver; iil I rocess. 

Field work for fhis IerI cn sultaocy t(Ok plIce 

bet,e 	n i larch aiI Jule 1I 'I. Ari ly ;i It uId oil: 

I) 	 qianti ty of vo tIreI;i rod to produce I torne of 

charcoal;
 

2) weight and comrpositimo of charcoal sacks; and 
3) i ucrement al yields of th, Acac ia e raresou rce 

base used for ciarcoal prouduction. 

This field ;uk also per:, itt.ed soure revision of the 

more (tatlitativye d a ht.,1t .: 	in e rla ier field work. 

It should also ha rioted th,it Pr. Passan Osrman had 
considerable prior e>:peritnce in charcoJ production 

activities as a re;lilt of his years of service as 

Conservator of Iorerts for BIue Ni1e Provinoce. 
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AND METHODS2. CIIARCOAL PRODUCTION - LOCATION, PFOPLE 

Locat inns and Product i l evels: 

The Forest Policy for 1932 calls for the 

a wood cot t i iridconcentration of all cI merc 
- aS,.sured.forest reserves, where re'iet ration is 

Of tie 1.1 mllion ftd(lans of fores't ret'rve 

an of
BLIP, only the riverain forests with trea 32(000 

are covered 	 ly 'l"na,jeent ilar. Thse mostly 

il t ic_) l hHiolmn (hxyte.ointAi 
feddans 	 r a 

carry suot(i 
I I cc o 'J1( i (t t t I . ho 

ahs , i ni cal) ii t.) t 1 i 
j thcv, l!r(J i",l ; o

declarud [ol 	 the 

1 , Ow' Ii fbo r e -old to thetgovermiie(nt 
I 	 choilped into 

private sectir ',': l ,,l r lho is 

1oion-of ( 1w 	 thousand cubic 
fii rmoood, Ii aetim al i 

sort i i r'woo ,' i hauli jd iriiil' to the Three 
meter-- of 

r and ,iIns ar e ci ther1e rIick1 c halcTowns. The 	 I 
(W" r iy pw 	 dro d Till) (A.mt0d 

oht i Ifi o p rmi t f rom o "itsil, fior -t 
corltc t ii th 	 s1;l-!l r-arJhdloon 

seya] ) wood 

reserves. 

carry tree ,pecies
Ihe forest reserves which 

(te Fahara forests)
sui tahle for charcoal producLi on 

as a 
are not covered hy jp 'iipie'it:Ot plats and are I L ft 

very few, erctPt ions.for the future i tihstand-by 

the decl a red 	 forest 1) Iics , however 
Cor, ra ry to 

the Blue Nile Forests Admi nist ration (1A) wiseIV 
charcoail and industrial 

conc ertrates 	all product ion of 
of ((e Ii t (,.

f(irost reser" s, t.o]Ji nq
wood outs ide 

other furni ture 
0 (qyptiaca) for herit.wooil chi ir and 

chi rcoil Iproducti oni is cinc.ertratuid i n
f (rfactorie s and 

h dealie i is 
des t ied for a r ic(t!]ri 1 expa nioil. 

areas 
it. to ie 

the woid there ratier than leave 
to sal vaige 

as Iaid is cleared for cultivation. 
burnt into ashes 
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To instill this concept, in understanding was 

reached with the MtL-chl, i tliFarni nj Corporat i oo (the 

governrient hureiu whi ch all ots 10()- 1 1AM fodarl schemies) 

approj -,ct,,I el FAthat scheme i I: , y t It er tle has 

certified that t he lIro"l, t.ii I l " pa i ( 

royalty oI the il,. ,tScd i l t:tt e Crop n hlot . t 
Ro'yad i S chd:i jtg sa"'16. <ciIdI d fldlt ra't ety i:Jper of ,d1 d 


S2) sacks ppr fedddn. In wti is itf
i t te ow Iae the 

pr'olwrilto r-fi1 lpu e, he f-, (a. I 1w J fmi i (h~ivq!,ah I L! 

ttiir i i.edha
roy al ty i n t ,l loft thi! case 

ho. tver, lil t i I ri lf I .Ji Il!d Liii i o:125 hiict 

are al)iroved (ii r illy in KhIhiltikiI. fAlotLit charcoal 

hitK tpd , isis o !d I i 1 schlw l Sii .!tt r ),1o [iot 

obiliged to iltfor e O)t~r tito LU pay,,cl sal,'uaL r royalty. 

Fle Parties invol veid ii ra in e ajricul tLUral 

expansion in tNIl in:ltide the 1WIrl. [Lank:, the Sudanese 

Agricul t~iral iril: tianlli zeit Farffli Il(l iiOrporation,-A tle 

t he Illvvstillh(It. atatndllII lropriitor, f oI ar, Lloe of 

the lo Vol,t a is 's ffhs+,l"'LLI l t ' to SUSta iln 

pierpl'eLtial It ;i : '..sivit'. (Ii the ex eption of a 
Very fi,,.i,nn pr(LprI t'Lor ha- a( pti' Ia ftialliow :ystelll 

atitl l1i0o hl ti 5 e t!:, aiy tr , I lts1 t IAaS wilid 

)reaks Ofr tL LI th,!a!it;ithe .es ',eit it r'tic llar iholding 

if ever abandton. 

The lneJitivy! COsoQlteti!eS Of thes'e practices are 

bollni t o he f It,t ard s )on l.ard fert ility %iill 
decrease, as hj : itappe .ef in ( daMa lial a n 'ass la , and 
Pal i ill lIi t i le r(ovince. Ttf., resultant gIIl ly erosion 

is likely Ll. lead to siA aLi on onf t Iin Daia An e t)aii 

Ilas iII. This .oil1 d afflect the vol we of i crigat iun water 
a
!ggrIv t ethe elry cr by 

tiydropoier ljene ration. 

arid further II e si s ii1pa i rig 

Tie cle arfel I ng process ias also cirtai led the 
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amount of land ;uitable for pasture. This has al ready 
led to confl i -ts hetween animal herders and firaers. 

ihrougIhout rmost the t.oof past deca- des , cn ircoal 

product ion in 11P1 came from the sites d-t.lilh-d In Tahl es 
1, 2 anid 3, 

Table I: (tha r'coal So' rces irI the Blue Nile Province 

Portion of Total 
Annual Output Siite/ Uses 

65% 	 Areas earmarked for imminent or future 

agricultural expansion in th form of 

macro rainfed schemes. These are 
irndii :l!, co, ipany or mu1 Li-ndLiona1 

holdinjs appro,,,d ceontrilly (from Khartoom) 
by the Investurerat lPuroa (e.gj., Sudanese 
Saudi , S'Af al s -falypt i n I1rte(P-atiou, etc ). 

2G% 	 1000/1500 feddans rainfed a'echanized 
farming schemes approved ,y the fMechanized 

Farfii1g Corp. at l ia zii, mostly for 
individuals hlt cOold I,, f()r corporations, 

fi rans or inst i ot i ows. 

5% 	 Rotat ion areas of i rri qated schemes such 
as B.1. Agrictil tural Crporatiun. These 
areas are left fal low for periods ranging 

from 5-10 years. 

10% 	 Small hodliwos for rainfed traditonal 
agricul ture (shifting cultivation). These 

used to he 5-10 feddans. Now they may 

reach up to 5001 feddans and are mechanized. 
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Table 2: Crmmal ol cLtion tovels in Blue Nila lroinmc 
1 

Year 'Total (Chm kh"11): 

73/74 

74/75 

75/76 

76/77 

77/78 

78/79 

79/80 
80/81 

81/82 

82/83 

I 1,4,22( 

1 ,716,45.1 

I 8,6,,5.1 

1 ,761,3 03 

1, 317,9) 

1,21 ,959 

1,552,000 

2,460,630 

2, 317,654 
3, 150, 9662 

1. 

2. 

BNPA 

Estinvte 
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Tabl e 3: Cliarn-vi Prm-xb CL i or IAxk ini 1. 11. Prnvi rice I r,' 

Fores~t. oi rcAo! 

j, 'I I L i o'Lhl C % ~ I'1 

BOhf1 -1) : 2-.o 

f2H5 lo 27 12 2 1oo 

dj-A iiK- 1,iije1', on tli'- ti.~ Ic !;it i1 of d lrecl;oi Iits, 

'LQ Of) 1 1 I le .Ii 

hilli CN v i lit I I i I 1( t I ;' - ii I ii-' I 11( ci1 ccIt? 

t1jILC 1 % l t G1 It 1 1o11 11 1 ( 1 I1. CkA 

I !-- t 

(.l oc xiIIt 'II 

1jirki 1!~ 

theru (2(11. 

11.Ihl 

F-

I II 

a 

eh l' 

I 

I-ti. 

l~-

1'l ,ia . 

I I ' t i 

;iiVcI:I i~ 

I %lcv A 

or,,(I 

) 

1) i IIr. 
imlieit 

'Iu1' 
a 

I-
~WSP 

i' t 1 
Immel 

t I it 

wi 

u k 
iItIitll 

I i'10 1,I 0u2 

i i I

:2.1r I, 

'AliicilliiI 

ci ia'U. 

3 pofore 00/01 Nclr}:j chic'c it vt,'a we1 idinistra~volI prL 

of Dind~er circle. 
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It is likely that ljy Ole mit 90 ,tintn 
agjolhira~i~l £11 OS: aIF1 pud)]w"!n SOMiwM Vi1Hp arce 
VALItll 1 all tw e xi nL ili .'lwio\H ii;nrtm Ikum muer th;2 

plougjh. (' i 'wIotlec i!'iiw;t rial .v .'Ii thon~ tr''e to 
c'cinle frol ar rl~ 

!;Ii t~ ire1(S1 'kmC i'(~ iiu!t Iliif i- it iiCdL ItL'; 

foA 1ja(,-, I !I n ~ cm;.iLt ()Ii1. 0 u: -it- 'i d Cl2 
fo!r %-.1ri (A i Iz it (!! 11( 1 1 1 tionL1 I C,1'e i u '':LC I( 

s at ~.cli !) '3I3c ercc;I 1 I.i l'(Xi I 1 '1! ) h 10 

unde li '18111 ublei ton C I t ft-ijie ) ii; fcolt 
fIl' Icr g A 8; h33 A Cl 1,m i L e n mI( 1 I. )i-r I ifrcacI 

iriri de( ,2atiIl ou)mt ' -1 c I1imi it 'i I t !i (l , 
1zfoliiM i -i .11 ( 1I tlmhei l- i c I I li t ,rn$ i i t tx 

ava~ i I ahd 0m 



Prcd1ncelrt 1111 ProI-CIklt ionI -) Fi I Im i ; lI: 

is )rocim i e .It-i 0 y Irycltnrc(xvil inl J Ne Ni Ie Iro-vi iw'e 

I t' :2111 tnt. i22.121;c.Aliatli102.; Wit-11tile privzt'ce sect or. 

r e a t ions. 

Iy lF(J0 u stl (,thz i taiI.:i iAl 1: ox 1A t 1 

tV.:L tS, i1 I~:'3/H. t I , )j. 17 tavi 

Fi l Iii) I! I r itro jt - I ; ! 'i -I ­jp :Ii I l l 1 2 Oflft OC 

Mta.rtl t 'itiWI'ad 1'n M a itY t bI' r ll einthone 

C n:':r- i 1t tIC 1,11I I III W)L qi0 itl 117l(Il Iq 

I t (urk lit 

IrI'li.,r 1't hIto i!Th " 'Irei1a Kitli l'i I;;A O 
sv er'rs ;ro-t 
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per Ii; ig prm c1 Wi Lili!; i ncAltnJ2 1r1cri itii. 

!:Iulr vi'1;iol Idlin!, rmiinvj F- tli, 

pris7O ion)I (1I1 113 :Jtl1,ii I r~iii'j ofI }iJ- f in, 

!; t., riIt-I, hf i~~ltI~i )!~( ( It t ','!. I I ' 

l. 1!:i v(l- IxtI( I t/ 1 I 3 ) -r i :I; 11 1 tL~ int 

( I J if .illIr h ' Psi't:. 3 ii 1~Is .)p t e 

ItI1 (1i I ill jt 

'ihn t',t'2II)t l 1 'C F(11IvxiI"th r 

es u~sftcin lxr~tt: on 'lt~fi 1w'r!I 

tilts~~~~~~~~~~18 Iolc nIi Ld11In 

I.'tIItsoriI~rI, III 1ur ;n tI~i]r it ~, f ll '.'1 

h' 

i 1 

r1110fil 

10 110-ftt 

t ') 

-~ 

ts'.ih'!'i 



oneni I I Ii I,/ IF! Of 

. t I F~1 iI I i r, ittt Iu r, t e~ 

'I~1ct IV,. 1 ' t 111 t ii. 

I !:t illf 
I II 

i n Ii -t .1., t 1 t 

inn It 1O' 1tj I LItu- l ( 

arelt I',asica 1"' 11: c 1! t Ai~ft 1 c III1- tt i~ aret'. 

Me arrival tI 1, at*.i tile g itll I t It j pa I t I ntat- of 
cltarc-mIl (!Lrtiri-It!! *1 1 ft 2 r lcirven t- of tteijr 

to t luIm t w! Imii I t t i tt* s ai m cllt' il i w tii? rt! of' 

-i *- ii ri!; t it Iii t 

Wa - ; 11t11 ; 1. , I 1 ~ t Ic_ t l t. 

'Ilrrt t 1 c. iiitr. Ily' 1,,:j 1 i t,cjtIt hilt nt fri cxlot timyiiim 



SUIIa. ulding, pDles 
o.mn beds and 

and straw hy'alsO and lheq Lb r q 

i A0Tw Point erdnt s thlee rkers' arrival, the 

agent arrives and Sets L caIp, Usually Io ahbutserving boths 

,: " lr o o 1 ri e . ",i' : , ' ' 

shop# and living qarters.' Th1e shiop contains suchI item~s as 

(Sorghia ) flour salt, sugar. tea, onions, d..ed fish 

'driedbef edible oilsoap ,hbleac, torch xatteries a,do. 

robes, string, axes,sandals made of old mtor car tyres, 

snuff;"'cigartsrad a set of scales..... 

D ech charcoal bua eeps 'and e t " shop 

the" valu~e of personlal effects borroed1 b.-y him, are entered'' 

im-d.tl .ain hi1s presenc. cliuy na efOc$ s-c" a' wss 

:,s 

" , 

, , 

.h-re ,. 

'):, 

•. 

% 

" 

" 

.lish, 

. 

item are entered in the mess ks 1uch as. the UIao 

entry arrangement, in charcoal burner'
s book and the agent's 

bobl::, isea safegiard for botr parties. 

" 4 
< ""4 

Charcoal workers are provided with w-ater free of c.harge 

'" at the rate of 4 gal lons/la;;/day. Entrepreneurs who employ 

i-ore than 70 workers reftoo devote a lorry with driver 
and 

'~' assistant to, providing w-,ater for his squad. 4 

4 

Wel ar epn aid a pece rate per baig p ce 
landi, 

pa -­cked. This vnaries with locality and entrepreneur 
and 

ranges frn iLS1.35-1.B0 per packd bag.'' 

Production Mtods: ',' 

4 

Chiarcoal bunr.ol individually., Each cuts enIoughA 

woccd to fire one kiln at a tirwe. Thley' cooperate on a 

reciprocal basis in difficult tasks such. as the transport of. 

heavy billets and riln guarding over the first fow days. 

Thie tree species preferred by all parties'is the Talh 

(Acacia seyl), follo,,1,d by Kitir (Acacia irellifera) and 

Ileglig (falanites a a). Sctnocharc(a is produced 

from 11abil (ConA-,rctum bartnvnnianuLfl) and Sa iIl-k(nqisI 

4 leocarpu's). Theiforiinr has a highi conversion ratio but 

produces lighit chiarcoal and is generally rejected by the 

elltreprcntCWrs, and the latter is not very CC4iitn.4 

' 

4. 
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Mott: kilnx; c.,IAo),.-iII o Ily O,,-;t oi o; of '.-A-ol, F(-o)I bI',' t:o 

facilitate tC a n' imi:, i.j . l pii r (vont A th, 1-.ilm:; 

TelI x (1tl'tl ] t t l in(" of I I I.I. :'' - , ' l)i o.rI" 

., xxxxt c, i n; A. , ,t,, i ,. Ki. 11, t : i II ii : I ; 

V-C forAlt. l0:.J, ti. 2,, i11-! l !:A1I t V II, l ie7 

th il x I. ool :ir :* x: iir t I -t i ,; l Ix v ,I lrnir; 

0 1:tIi i ol.ix I i xxi I x'1 I. f x (2-2 

2_ l l-' -. .:x;I , , ! 1! 1 ,mcl ot 

e i p it a ,It( (,Ilt, 1 1 li1 t:;A,1l.i Itire (ut.- t , io : 

2 ix ir ]:Ix't.v , t :I ' tL- itc. V.I,. 1 :; (7it-. iIltIo I-i .5 1 tLer 

I)i l t:;. Il , :,li '.,. , iA uti 1Ii::, I I.. x to 2 (:: d imi,tLer. 'l'he 

hihi t; i , llA'ftI. it, W n i',1r l i' A 4 '.,,. p o.ixI 

I) tlit re ! exIrAA,- i ' ,' it:h (', , jtinlit y, uxil'22inl y 

vv,t- i"y lhcm wo6:cfor t, , l[i l r iil fori> Ie II . 

2) (it : '; - , I l. ' : (lin'it:i.;x in oller to c.<. (A t0he 

'].w. l' ;) I x- i,. ;:'."'ex; ir ':;e 0l1'xull tihe Axniil I 
t ,! t 

xxl. ',, i I). 1' l ' t Il::, t1.' lxxx'. :i1'.',nl;'tx ix; 0.2',t1 hy 
' ' , ; . t -itI! fjrci.i I xiIl't: 

t , it,?'. "Ir tl~! ("r-! l in 

D ,ryl i-, 1 ,.Ic i (r: xct - of C .,,i,:x, arec .c:xxr'.'od for 

ayJ j ' i hi ii -1:'l t(, 11,0 1 0( h ' 'l'htwxxe- ti{l"t ­

tlan '! [A(' I'I ; ! s-1 ' 1 vi tt. Cvrtoclil fC-l:t-irno 

i 11 t , ,in [,( al I I cm11nq .leeh (- t ':; l 1 I11 ' 1 ;1 i t 

Ku~xex inhl -,rn il ,: x dyhl.,'iixl. .o.;x tui-e (AM.iitlit. (lt 2Liiiin.l2 

f.Ir- x-cilx -r'11A.-x:; C AIlll'it,>.l .i(.1,i1.-:ccvil l tli tl t il 

lL ,txJ,:.x,; i ll.]i (>.t101 xllxet , (l lisJ th! ',' ixithx:.i ((ILt'uxv"-I '/) 

http:2Liiiin.l2
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freshly felledl'Ta1l1 has a mosuecont,2nt of arouLnd 35%, 
After drying for a fow nontlis this woodx hiad a moistulre 

',content Qf 5 20%. One year of dryingj bad produced 1iglig ad~ 
Talh at equilibritumnnisture content of 6-10 % 

Talh, 1 I~elip. ancd Kitir are, very sucpil oattack b)y 
IBxochid Iburers suchi as! Sinoxylon senegalense and terites. 
Talhi is attackeod ininediaely after. felling and sr'dill ''lcanl 
perri~sli it11L twoIT:)nthr.-- --

MThle the wod is drying, thle 1kiln site and cover grass 
are being prepared. SiLes average 10-15 imetLers dimxa-ter for 
cimall a'nd m--clikun kIlns and 20-30 moters dcl.moter for large 
size )-ilns respectively. Crack~s are filledl in and coiij-actod. 
Tie thoroughness in whfich this is done has a great bearing on 
the charcoal recovery ndqality. If. soil for. 1iln bumrial 
is not available, it has to 1be broughit in by lorry. 
Transpaxrted, soil could be fresh or that. Used for a ,preViOuIS 

U' .. " . , .": : • Y : : ' - , .'kiln. Th'le e.ntre-preneu~rs an~,the workzers prefer peorly 

_- areasstocked areas ;, ::' . ?:-:'! gccd,:.:, i soils: ! ' > : : -" : , stockedcc ," that!. > £1that ',have , L - > !- ,, ; to \,ell i o:' / '. . } -/ ,,: ;.,,> : 

have no0 SUitale soils for kiln covering. 

. .
33 ' ;i i 1 -3 . ".•: ::3~33 3.:3 >333: T :i :: - 3 ' - 33i:

Wood billets are then transported to kiln Sites us-ilyj 
v. -In strechclers. ThL charcoal burners ar~e qeneral ly very 
woLhodicaI. All the ,rod~ is stacked round thie kiln site. 
\igs are stacked at the bottan followeYd b)y medium and large 

sized billets resl~ectively. In this %.way sufficient %,..cx to 
make a kiln is stacked at thec site in an arrangement ready 
for k-iln constLructi on. 

At this stage the iln e imay enl ist outside( help, 
ii-re freqluently on a rccipro 'al basis but srMiictimes as paid 
assistance. f 

Chiarcoal burners sekof three distinct kiln shpsandl 
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sizes. The only shape seen around the bl ue Nile Provi'nce is 
the cone-shape'Miicli they call "si-riryia (Abdirn storR) 

ty e he oher two are t...'h..e.ottai L or ure tkusi" 

t t gt(theone sitting on the chair) arndt saii"theushia (he 
cor~diIe sa~e Imsewere not seen. Smaller kilswii 

produceJr,'i.s th e sacks are en led"kilatoon" (small
fT,~ Iloccinotive). Charcoal burners regard kilns producing 

200-500 sacks as nh-diiun size, and kilns producing wo~re than 

4 00 sacks as large.' -

The cone shaped kilns are stacked starting from the 
centre outwards. A few large billets are stacked as a 
tripod;' filhing the space between the legs with dry g 5 SS. 
Larger billets are stacked next followied by medim and then 
small billets to the Outside. An open tunnel is left away 
frcm the wind direction, leading to the central haystack 

, inside the tripod. Thie experienced burners prefer shorLer, 
straighter billets and very close stacking. 

, 

and 
The entire shape is draped 

then with 10-20 cm of earth. 
first in dry grass or straw 

A heap of earLth and wooden 

- pegs are always kept as a standby to plug 

discovered in the buirning process., 
in outlets 

- A piece of cloth or sacking dippecd in diesel is ignited 

and introdluced to thle central haystack through the ti~nnel 

*using a long pole or piece of bv o. No vent is sed. 
Combustion is through direct draught. 

- After 
"lcaught"), 

15 minutes 
the tunnel 

or 
is 

so (to make 
closed with 

sure that the kiln has 
earth. Te kiln is then 

closely watched 
the size.. Tis 
cooperation:the 
kiIrn.~
 

for several days, the exact time depending on 

is another example of reciprocal 
amer actually moves his bed close to his 

L 
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Cuivpl ete charring m-ty 1-cquiire frun 41 t.0 1.*1d-iy: 
L?I'er Iit In1 '(j~i I tt lee I ze. 1'1'r ( 11i;1rri 11,j t IiIIL; zIre Ii1O lt 

U-) l 1 lA Lt:uv. Wde I t n ~ si r (t%.IiItI.Al k , 1.'WIe 11 
cl larre,I IhI 1-:, and 11- '111'"!' 1 ;t I ir: j mot II I i c !'mlI ;. 

1' 1; c lIt '1, i ; I ,'o vj '!I.i It I, tI 1,! 1:i Ii I A 

outs,i (Io i;l, I I)v I;;1, rv. 1 , 1 Ii d:ly, C.] :1 v~I ;s v.i t1hdrawn 
fz(t t ci rel, ('ti f I f111 t)j ii I ICI'rtLI:tthe .hiIn -elI­ e. 

hi co,." l 11,~ c tA11i r F'-( ext inIlI l i n, Ir 11.h -I t :±I:e Ciffe 

o Fi 1It q 1 f(., s t1,1tr Ii1"tI 1 

'ie cold cIhcircclalisI" e Ir~-esiv''y. 10"Th 1urner 
Imunoill pat~IIs Ids: 00.1' ;;uehr. I~u Ietie':; .t\ hailrjl') I-Ilr)Iu 
cirnum his; moIc: t. oo ell ric n!,!ni . 'IhtL scl arc:iil then 
turreri over to; ttii 

espiciel ly for rchtrcvynil teci In cr1. 

aor ovi- tro an 1. lendc ng sqjuald, I; icdl 
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3. CHARCOAL. ,_.. FPRODUCiIO1J TIIATIVE ANALYSIS 

Field work took liace from P; Harch tr 3(0 June 1P11. 

Commrrercial charcoal prodiction at. this tiwe %-as conicotrate 

if) 5 areas of [klue ll, provinrce: id Fl Nail and IHiorU11 On 

tire P nestof the h l ilt., [',ii i i the lark, ihor(aik Fist 

AL Agilien, and FinWe River. %ome 11 ea rli kilus at 23 

Sites Were sel.LtLd for aia]yis. -hey lore chosen to 

repro.serit a-, diver,, a , liori as possitle with it![r ect to 

production Sito , k iln L coil.t itueii : v;iLd, and ori(ins of 
elitr '(iriUrirs arid laheirs. 

CrIly Lills eitisu fliral dimiensior C;ould hI, quiantified 

were chusun. Of these, mot. were coiplet ly stacktd and 
awaitingj grass .uldeartih c eVr. Otliers ,ure pi tly stacked, 
with lIIa ir t o d I1 read' t) IIt at theth]1 C ,[.itin' ".,'o 1, 

1)rOduc t ioll s ite. 

The Crriiranta Lion (:o ,ersion factors consisted of a 
COmbibLhtich of mariLsluILOten s arid F ln hiIiht andKiLimatoiri. 

cir'cumiference wer er meagu'red, atr V I ains airy ,vod stacks 

charcoal sacks were LI ighud. Filn volowes ,ro! v,,r? input 

were then d these fiyrerTs , air lestimat frirr conversion 

effic i-rcies calculated. More detai 1 conctrriroJ t his 

Ineth,odc Io;y arid L.- results is preseited l eI'ow. 

Potential error inithis analysis st.eiccod prirarily from 

stacked vol Iume: -,eiQhit content determinations for the 

fuelWNod input. Ereer sources and their impl ications for 

data reliahility are disciissed holow. 
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Kiln Volume Estimation: 

3.2.1 HMethodology: Kiln volume wasestirate assd the volume 
of a c=~& corresponding it ,Xsem ciru and circumference to 
tho,e measured. A cone was th 3rchosen as closest eacetrical 
approximation of the actual0-O59 kiln Volume, as is stacked 

S in roughly conical fashion radiating outwards from a central 
pointat the top of the einu 

Estimated volme (V), therefore, was expressed in the 
followring equation 

V =.C 2 xh
4Tr 3 

%--bereC reasured circumference of base, and h= m gsured 
height. 

3.2.2. Results: Iqlns were divided into 3 groups according 
to Vol ( ne. 

Small1 0-59 Cubic meters
 
Medium 60-120 Cubic meters
 
arge 121+- Cubic moetters.
 

The largest kiln measured had a circumference of 63.5 meters, 
a height of 3.15 meters and an estimated volume- of 337 cubic 
meters. 

Kilns varied trore in circunference Oii in h~eight, the 
Ilatter being limited by log availability. Trees with clear 
boles that prodceIIC logs over 3.5 meters are rare in charcoal 
production arcas. Chiarcoal burners prepare as wany logs as 
possible in the 2.5-3.0 me-ter rangje to formn the kiln's 
central structure, and acccinro~ate the intendedJ voIlue by 
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increasing yjIIi ritj 11ircnerence. 

Niln ~retj-1~:0~ vortic7L j w~i l the hi qgeiS billet, at 
the 1:otLcui and thin , 1lent at- t ho t p. %ljii hielt cc 
bukrno- t don lt1i I I ill thill! t~..;e hi I ltz vwithl nwI1 

I2 .Ico L s( t " inI; '."it~rit, l n I , 11'1. 14~onne1xer 
2 cen r t il o J ,Ii i , r 't,:jIlg 11r.;i-init oil qutulual 

'too In %l l 11Iy q 12-A 

nt~lto'ore rIn;let volw am!2enweight of 

cl t: a I., Itlv l t I-kI' f"1 n,I I ti (A, i:11,'' I L'( '23 %v -C 

rt2:,hl' for j, at.i 1.1. 'Isof- he %.;iuiitilhon. 

In bV tl ! !; tin ti ):,, re ie tt--io IlL intic I 

ii'.tti in zi h I (i cL )i I, t i 2 ciil ::itic (ill 

'Ilt t ir ten ;%i.--o? r It!")~itic- (t 11 v.o Ii. jtn? cyI' i nler of 
S~iIa I-I eI tj Ii; urItn di Nci -OWr) anr;I tlAtw t ztiI !;(-)I i (I %vAltulne Of 

the !; t~czl: e!;t: i tt I Til;lk1 4) t tLliinIe' renoi e %"'ro 
cil I t'Lte"1 ifcr lti! ; te tmriitt o (TialI e 5). 



~~ ,~~ Thmean1 stack werthesegoa 	 ltblne
atios deriyed
 

* pta 	 ::s31oss ~~ 41~ o~a :i: 

Tal-c. ulseasma3/wesg 0.3490aidtios 	 0,70.37 0.65 0 ack5592
t 

ilabil-Cmnbrettn hartminnianuim 0.4350 0.450 0.460 '0.630 0.517
 
Layon-Lannea fruticosa 0.270 
 0.270
 
Sunt-Acacia nilotica* 0.5150 0.5760 0.660 0.596
Mio, Stacino actos (en~eriorameer I,;: :.......... 
Saha-A... .,e. 
 0.40 0.400 
Rixture (Layon, fleglig, Talh, ? 

liabil, Sahab) 0.230 

1'1The Sunt sp-ecimen studiedl was firewoodTahAaAaea 	 0, that was stacked El44375 043G'.,0: at Wad0.670 ..528?':
 
vail Raifl'ead for several years. Fire%,od Produced for or by.
 
Forest Administration .ischopped La-Dn to 2 inches (5 cm) diameter,
 
aril is stacked to 1 m length xl1 m width x 1.2 in height. Thiis is
 
to allow~ for biodeterioration during storage. .
 

Xx 	 Weighted stacking factor-St-acks were estimated to contain 5,10,50
 
and 35% b!Illets of 2,5-,10 and. 20 cm diarneter respectively.
 

Table 5. Species Density
 

Tree spe,-cie Weight in kg of one stacked c.m. at noisture content j 
Green 15-20. 10% Kilnwod. 

Talh A.seyal . 476.3 1440.5 43.J 425 
fleglig-. B. aoqyp tiaca 548.0 502.0 451:U 0131. 

Leyon- L. frticosa. 306.0 1 3 
1labil- C. hartnannianum 502.0 468.0 
Sahiab- A. Leiocarpus .392.0 

llixture(Laiyon, Ileglig, 
Talh, lHabil, Sahab) .443.0
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On avfeMqe, :ce- 2.3 , k t. lh-e , Of ' CanP1r-i.9c-Q 0no tne . 'Itcli et.; kiln (25.7 ctibic iteters)V..,-s
estilikwtte,1 tcLo C'oor1 ain1 ..t io. of .x> , wh ile the]arge';t (3:37 cuhij- ut. orc;) ,.1,d ; iltuLclI 1I t-nuLu; 
(Tahl 6). 

Ta' le(. 6. Yt: , V l,,atio:.; 

kiln E.'tjjw tc- vo uulk,, 'stimrted Weight 
 VAi.
(m3) (tonnes) 
1 38 17 2.22 38 17 2.23 26 11 2.44 97 43 2.35 44 
 19 2.36 19 22 2.27 58 26 2.28 47 
 21 2.29 98 43 2.310 72 32 2.311 94 
 41 
 2.212 68 30 2.313 118 53 2.2 
1 
 152 6815 2.2100 44 2.316 123 5.1 
 2.317 219 99 2.218 337 151 
 2.219 55 
 24 2.220 61 27 2.2 

continued 
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Tablo 6. Contd. 

kiln Estin-L]d volu[ lstilinte Weig,,. V/A-
CM13 ) (Co) 

21 96 43 2.2 
22 109 .19 2.3 
23 1.W 84 2.2 
24 80 34 2.4 
25 181 79 2.3 
26 109 47 2.3 
27 140 61 2.3 
20 118 53 2.3 
29 46 20 2.2 
30 88 39 2.3 
31 105 46 2.1 
32 75 34 2.3 
33 69 30 2.3 
34 79 34 2.3 
35 31 13 2.4 
36 31 13 2.4 
37 30 13 2.3 

As bath kiln size and stacl:ingcdensity figures ,re 
Ised on esti Irviten, t he net woo] (ont-ent of u2ch hiln, Insed 

on b-ath tiesu fi-gure., i ; itself an ;l;aoxhtvitio. 
Resezirchers atteiipte] tO rtrIaCt tC) tLhU i1VIXiflIl| a;:,ent 
jias ii a the 'jxeciea and hill t siezC(0celt. of ueih I:iln, 
and] 'vI(ci ] 'c]I laN-iarlI(ntif .,reelrLeinc: rof ]y' ch cl ], 

l'trt~~c:,. t(1,t ,]I to) l:i l ; J
 " !':;i ;, in v"Itich l ,.,..illp)lt. 

wgei,1 p)V1.di;e ii uIulsul c.C en)I' the r]li ail ity of 

the esti lntef; i,In ( ;:eu fori ll this stilly IxoI. ifurther 

(I ,;clls:,i C ). 
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Ch arcoal1 otI put: 

It ,ai; '1cilll- to cotilt tI sachs pro uived
 
frrI ll the hi ]i:, on] to titLl. ]( ±vim'] e, ick' Fiuii each
 
ki. ,n for %,weiqht. i cvLljm;iaLien anlly:1;is. [1 1r.Uct.ic . tiis
 
w s not 1-oS ilde, as swC)k: lid a ie. '3 ol rY~,r.c.-'1l frwAll 
neuvero l ;i t,-:; yt le L:iIh t ho iwi'hor-i; is]i . i'.'tp i ) seml-t 
this data. 

At ?0 sites al sc a .w(dll the stud oelreVu hilns 

a.mailac.Ie fcc" an :i At 12 
 ,, O, ci!: t ho r-:-earr1h
 
cIss ,i!aIt 5 ; id 101 i)(1 iii ito c(iAl)int Of tota 1 '' cks
 

rImx Won'1. At 2 't is i si0'; an at thb diamm'(il olfcw. in 
ii'~, ' .lIsr i~- i Il i !;ewk:;a V.- . i il'e for oivflysis. 

In1 ;Illn, I-,! ' ; 1 t.t I %t..z c i ' i I - ! ) Ie (-)I t Ot aI ] ,-I(:k'; I )I-C),]lCC11] f(Dr 

33 kili.s, al ] ,: l wi: c r.',il;O!,e "a i n ly,;isCA id (lWOlt 

frc m 24 , ites. 

Coltcntc anAi:d '5 om)'15istc'd of ..',igqhi 10 ranlcIil y 
chosel sack:; franm esIcl:vist (ili once ease only 6 svcks 
ruliin,] on sit, s all wore salite,) , theli eNptying hmil 
of tlnens aiv dividig: thi i-,ntents ilnto 3 frac:tions: 

I) pure charc- l ; 
2) dust, ;01 zil 1 bi ts; 

IFoch frotrioni was weighed and its proportion of the 
total sac': rcaonlc~d Scne 220 ,aoks were weighed, and the 
cotents of 118 %.'reanalyzed. 

http:a.mailac.Ie
http:1r.Uct.ic
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Results- of 

7.CJ~The ia~ 

Urose ma"Sunin'ls 

3) ki 

'1aj:., 

!-ig 

ill Tale 

J(I-C*.l th fl fi CI'l LI' hl ' 

190 s.t A m IN'Si all ( i V I IJT' (IMI I 10 I t 
1lL L1 1 - 1 l e'tI11 

C I','C"Icu~ ii 1, r t 1i0, 1: - o 
s Tht! (i ablmkIIou Im;I) u ute 

i 

tiil Ul l li. 

1 t ()m 

al , iic 

lulil; 
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Table 7. Sac}: Weijght 

Ntu lx.r of Scacksn 1kuir le ight: St(]. Iov iat~ion 

Wad el Neil
 
1) 
 Ah, ElERau -In El Sidlicj 20 34.2 2.8
2) Auivl El Nour 40 10.6 4.1 
3) mkhdi. 1:1RI1zvxii 20 39.3 3.9 
,t)Sh:l:--f 1:1 Din El Be,;hir 1f) 37.9 3.9 

1 ) t knr..,n 10 34 .2 1.6 
2) 1 ; leifln 4tr,
'0 34.4l 3.2
3) F h-mi:; Ir~i1s 10 30.3 2.0 
,t) U~li C1,
,~ " 
 l) 
 .10.9 
 2.7 

1 ) UnJ!<C,-fl 40 40.4 2.62) I'1h~~t 0 41.5 4.0 

1) i at dept 10 41.1 2.5 

'I\71!A,/Averge 220 39.3 4.4
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Charcoal quality varie ral frov a ck to Sack. Pll the
 
mVran content of pure charcoal wams 32 Rilogrwnis (02 per cent), scr
 
sacks had a's little as 23 kilcojrans, and SCi as -murc' as 37
 

The large kilns producd sack with a h.ie c :harcoa: 
-content than ller k.ilns (see Table B i ............the
 
suile size was 'small, and re extensive analysisis needed in
 

Table Char0=00,l Quality
 

Kiln Size Mu ner of 1iIns %PurTharcoal Std. Deviation
 

SIal 6 74.9 6.5 

ModitnI 12 80.1 83 

Large 2 89.8 2.8 

TOTAL 20 79 0.4 

wood/Caroal Conversion: 

The total weight of charcoal produced in each kiln was 
ccrIxar d to the original kiln vol1111e to obtain a ratio of stacked 

cubic nters of firv.,ood per tonne of charcoal prCduct. 

Table 9. M3 Wcod (Stacked): Tonne Charcoal 

Kiln Size Numb>er Conversion Ratio Std. Deviation 

S: I1 12 7.7 2.0 

tMedium 15 7.4 1.3
 

TLarge 36 8.7 1.2
 

'TOTAL 33 *7.7 1.6 



I 

the mean conversion ratio for large kilns was scmi1 what
 
hligher thanm for otlbers," there wvas 
 little si'gnlificant differenice ~ 
be.w o kiln si s standard deviationso wore sadrntaken ,intoaccount. , 

Sane 6-9 cubic meters of wxl, on average, were required to
produceeone 
 tonne, of charccxl, WiLh no kin re--iring less thjan 5
 
Or u- re than 11 
 cubic meters, '11fo ge subobstant ially differs
 
flin tusly used 
 17-10 Cbic eprers anne, based on thes 

5~ 5.6 cubic meters of firc,,Vz1/on~j(: of cha-rcoal stand-gard of brickifth.e pre vi " - Ito.."...UIlns (see rAO, 1983). At the mean sack,vweight of 39 kilograms,
: .. :: 

cubic me-ter Of fuel%.;cxI prodluces 3.5S sacks 
1 

of charcoal . 

Sane variation in kiln pr~Irmnc0 May be attributable todifferences in skill ameong the entrepreneu~rs and p~roduLction teamsstudied. Well controlled air floi during carboni:Latlon and caIrefulunloading of t ilns cold. hav contributed to the differences
 
obsejrved in thie table bolo.i.
 

Table 10. Entrepreneur Kiln Perforlmnce 

Entrepreneur Numberof kilnis Mean conversion Std. Deviation 
RatioAli Eisa 
 2 5.5 0.5 

Mbhamacd El Rizaigi 2 . 6.2 0.'8
Ahe.d alloula 6 . .4 0.7 
Mohrlmd Omer 1 6.5
A-m d -labiker llago 7.72 0.2
 
Ahmxl Suleiin 
 9 8.0 1.5Ahixed El Nour . 4 8.8 0.8 
}Qamis Idris 1 8.9
Sharaf El Din Beshir 
 4 .9.1 0.9A El-bdrh. n siddig 2 1.310.1 

TOTAL/Average 33 7.7 1.6 

" ...... •"'*"*:UT 
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MO(1903) states that: yields o1f 1' tonine of charcom f ran 41tonlnes oaf, air-dried fueliwood represents 9o=1 practice. At a ,eanof 2 3, Stacked cubic neLers per tonne oi £ueolti, 3aI1 the 

Sentrepreneurs achieve this level when standarddevin'tion is taken 
into account. 

Potential Error 
.J.W'.<'. Measuroments ofkiln volume'and stacki" 

eOfhR Vas .. .. c . . .density.desc ib d 
>previous sections are based on' certain approxinaL.i oils and ' 

interpretations, and hence could deviate fraV (Ile actuail values . .eachcase. Kiln volMe %aS based on the voltMh of a cone Of 
identical base and height: 

in 

in 

33 

3>V V1 Tr r 2 h 

VWere r is derived fran measured kiln base circumnference. Larger
1-ilnr Ls, ho.4ever, reselible cones less than smller, as stacked vood 
ceases, to radiate linearly frou an apex, 'iese kilns, it can beargued, becycne :mre like a spherical section, whose VOreune would be

c'. expressed as 

r 

V =I h (3r 2 + 112) 

Where r again is dei-d frcm kiln b-ase circumference. 

Th.e Volune of the largest kiln is 55 per cent greater ifcalculated by the latter formula. Tis would indicate a 
corresponding increase in the stacked cubic mter/tonne of charcoalj
output ratio, fran 7.7 to 11.9. As this higher figire is still 
over 70 per cent belowa the previously accepted average, the 
,otential. error does not diminish the significance of the principal 
findings of this Study. 

"2 ' ".....:' 

- 3 

3 

3:. 
' 

, .,.. 
3. 

k .. 
. . ... 




Stacking density was calculated by easc;uJernnsofsml 
S StElclls erected~ ~ infil ,Odt~ae aiinrade fabio~ Ths 4 a borizontal~cross-batchled teCIrlhhI6, while w.ood ini klnS is st-ackJI vrda land Is. not cross hatched. NOocinparison of horiZont~al and vertical 

sakdensitie wis Imade, Djtiti conceivable thiat the"Lini-.~jdi'rections], vbuttital 
,eric 9ta~k coLd contain- up to 20 per centflmre w~xd by wqeighlt. for a fixed volulmc. 

-

Thidicrpancy does not affect thle aL)Ove conversion facto, 

theonne offueiwozd/tornnes "charcoal-j ratio frczn an average of 3.4
 
4.0.TheThrer fgur 6tl] epresents efficient kiln
perform nce hy FAO world, standards. 

I
 

7.. During the next clacaln neasu-iorements,,of ttlkoweight input (incltIlinqJoiStulre- content analysis) and total
charcoal output shOUld be performed onl a smraller numbe-r of kilns,
perhlaps Using the6aro entrepreneurs.. suICh measurem--nts wouleI

provide aln indication of the reliability of the data derivedJ fran
 
these approximations. . ...
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Of two"" 
t.e estimation 

concrn. Inareasfield... carriedOu Wa 
hrcoal L)edcingST c e n in 


fo~r t volumne
m emeasureg perparaiLh3LeLS s5cn 'Isnd,arehese Parameterstoday.the-AllJfiguile 
to ")~~~~~~~1f ed an------- I ' kL .....(CAstl1liuledndno atiip'a 

vant... "" made(ea ''"d n t m t " ami a 
o f w%a6ms~~~aThle scope ~....... ~ nt(Cl& AI).


;+:~~ ~ and man annal icecurrentactually Measure calclate
fQoldjflnjtables were 

and WAIin the not .ossible On .he 
All figures for CAT estimates. Thus it is 
from volthe and ageA for A. sYal. fY 

a rotation . to defilnof this at.. ba... s lies the
productionOf m xijmh.1 volue 

the rotationdefinition 
Ij are equal.

where CAI
point in tim and 

of.ilvi.cult 
as touage or 

t 
any records .. cl. for age

its estimlates 
the stuly based 

4surveyedthe stands andforest guards
Iccal people,ofthe 'knoqledge ,

gradations on 


in the region.
foresters zoneproductioncharcoal 
alb) forestso wi. 

the .. tu o 1i• e age gradations. s. (, 


were classified by ae a a e n n. .
th.en rzindnly) were(1040 m 

irty--four plots 

age gradations. For each plot
of 0,01 hectare 

the differentlaid it volue werein 
and. estites of . 

basal areain height, -inieasureiltS of 
,fn App.ndix.I in form 3 5 0and enteredMAde 

mqeepsranfdcln plotless
plots, another 26 

to thlese wereIn addition Tree volumes ....relascope. of the a metric spiegel
made using. ere of e relascorf,. .fr readings

estimated directly dint,. 2>,:rn" 

44' 
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: 
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Volltuka es;ti nvi tin~ r cr the 341 Plot;A!; oeUitMvhc.cirryi ng a 
steml alflatlystis cin '10('rt) ILM l Ijit tnt it iv,! t() i I t t cti 

3
llt t!i-t.:! 

fcon;Iln inl tle Il t 'i ;,I i I t tn Ily,,is ;~ I ii; tlicd 

entanilsn ;tlwI dyj tIliq (Lwi "re :iIoe;: to-i III, 14t i If iit i iii '1e. 1 

Lru ts in tto i . w I I0Z) s:n ln n Us a iA ;sitit -Y W I" i W 

IIIt, 1: it I1. om yu I (1. t UkoI In.I fsvm \t~er t 

'l~ i.: ire t 1y 11 ' cir2.~ ~~ til; ;c I t t.,~ C I X.t-. s cii) 

I ( tt 'I'. fm I :(ift Ii'; i'.rv l o e)l exI t 

t i IIt t (1 -''e ii .t 'Lo(,-I-nirs;e 

I ::Iti; 1 1 . o l t; l~n ;~ r 
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T,Ie U.S V o , k1~I nq- ,1 c I l k '- er! .at--,a ( bI. q, I ): c''JvA i tLLl I v ;i I_k ( . 

Arl o S t.i J"hi 1,, 1. rit "'o: 1I, I .t j I A I 

c Iass jre_ Ilaetlt itil,:; 

-A, 73 1.37 0.55 

6-10 30,05 "2.92 45.30 11.36 1.51 

11-15 5A.53 36.31 5,1.78 16,11 1.29 
16-20 '1 . C 3! .15 66.02 16.86 0.96 

21-25 125.79 3o. 16 40.52 15.75 0.70 

26-30 79.31 14.67 0.53 
3 1-35 79.31 13.99 0.43 

36-01 141 .66 16.99 4B.60 20.91 0.56 
+ 10 170.17 22.53 0.53 

Acta71 ftc,3 n1 .:j:r(; (Ii reeac I y d(I ck 1)i c lueters stacked, 

' t1W 2,outside "11. t h :11;01Cr t t1 0', .W, V'l2U'2 

Ooteriai i c;it , ,i .', :;- 1 vc ' , .. i ' . (ie -t 'tlVerLtWto 
.q t]'-tIt ' -, l : ;: ,: I ~Il t i 1,l , '.i n I %y ; t -.ii i: c "l t -Cv ( 0 . 3 .1 9 

V %7o1,1 I 1 I 

G (5!:m 1i] e;iI :r-e I ILi 

I-" = rin for, -, - ::. r ( :loO I(I Lu f 

* ['::'n'ILori:.. (Lfl 1' il VorC-itL Reser-ves. 



- 10 ­

3. 	 "le Carly Cul i1i11nation of IIAT (6-10 yi -)is f-xrhap1u" indhice, 
At this s~t2 vjii asi: hi uih a; 700 rtciu i'dni.i not 
U1inCiIiYI-n n:' 	 'i 1 itlt In n~I 1'iiijt rnIn' I.li 1' 
The'loCop l; i r1ll hfiN nI tinfn ite Ip1for es anil in 

4. 	 '111 JWvr9; e Iecl i o in 1 A Ii.. i ,ej i jI,;1-dipn 
ref IOtivV(2 O tIe :oi oit ut !QlHI 0; Wiiijtzl tzo as its 
a0y0 1ncl7( 00; 111,1~ ir~ t it i Ii 

.	 f ri!:' in P Iot the 36-10 age clans is 1inflec:tive! of the 

tnOluu, e;;lein~~e do %cih ;uje is evident. At. 40 
ytr~ l _] (c)nrfi0.53 c-*Ill. I;t,1wteJ ver fedicun jxer 

6. 	 Thou cacuciiatol IVAi andl (1 11ai,0 cc i I nhleroerct ( I . 
1ic~~equ,-i) ictcn15 25and yearns 

7. 	 At 20 yearn the fruie. oul estiuncuted an MAT of 1 stacKeI 
Ciuhic ntt'* nfCr1 ii ittiral Thd;Iise tar iein the 
ficgui-e hiitqi'tiu (19tu7) . 'T'un; a fma Mhmi Weal­
fel .1cd !Wnil j11 1 70 m1 ntern . IN i 3~11.9 /rnhaic 

IiIIAii I , (!1 rl 3)r . 0 ii I is lA~tc 
u) y'ield ." fi~OCIitJIUL! 11/ 

Nil i 

riamt 20 	 ti!Ll1 t1h0 
011 1110Fi o i .i1Ln 1C,'yiij ri u 

B. 	 Rasel oil thiere er u'utnalthe_ 19.9- prc~lliction i caire Of 
2.5 idillion rn::,l ntoqMrY 0111n1 d!i for7Cuinu jiitel cl ear 

fulIling in armond 383,000fo. a; 

9. 	 Ile ii:jnrlianco of 0SLOViut:nirtOf V01I3!V2 andu sto-cl~inc 
[fYIir Iiitoteru of -A. rwevt 1 in ft I y-,,f-1 pl ann i ng CICuciuiit necessary' 

0 con oit aI iLo lt i ;tnyt con fil-itl andI re fine 
tuec fin i nju;. It is .,i th the Ccnte:.: of sucT F ndings 
Hit any crni ur tilron/fi I '"' ~la andlo. torn- -1-nn 
an; iiyse'I. 



- '11 ­

ReCsacher.';;iateliptied (jn1 t'it 1a ~rjiti dai onil ion 
costs titixugh IV eeth wit 't1j1LIun Z1m ajents' . '1miAr 
(jcxl %Wi to MAltjfy mdora: ixnimjq'mnt , mritluzi t rll to 
p~recismely, rifwmti fy in. 

tjemnmuIm l i nra r i 'ilia expand i ure La fore they start. 

ofr 11(n r(, 1 i 1 ,':;!;w i IIVoIm' ; I I i I-j I C'I, i .ms~ . I , jimtln 
o IIIan: flmemmji minn WD, loa:; Calin'IIIY4orjut. 

Thme M-s-rmcrirt Insii to ch ain a AwIarecai Imlonic 
panrin I, isw tyhle FA at. Ael ze 1.0 "wh jenWLt foeeeLIq is Ls 10() 
amm At fl aI I i1tnu 
15,OC000nxill amsI. ny extri C111xmtity, proluccl hias to L'O 
m*vere.1 by anmuo-ber lx nimit. 

is Ihi t n arm of! 500o mmi al a]llftq in y of 

Hie also Insm to icv, t U~ml time rate of 1-,; 0.250 per Sack 
prckuexiunl i; nxm t.'ax, as is; the Curi!ne vIlenl elwrc'tx is 

in mmii ic m~'m l'I. "!vOer, i f chcmlroxi Il in t(, Ibe'1irc)] eI m in ii1WrO 
proitmee] inma :L/ 0Feu(111mm mm; heaa lmm LOm; a mt amll 

wiemamt tim1. reV eor md umo 11'!; jo y' royal tytimemmi Lo 
on t-me etmmt::mninjtmem- cyclp. No l-,mrni nj permiit. or reuilo~val 
passn vii] to inwaim until tumm mmtterm are nemulvol. 

'11hrec: entcmpenr One;a;]ca1nt. di.!-CuL1SimCk their prodCKLItion 
wi th thli eeeee . i-iri n i a me prsne in tableo 1 2 lo 
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Table
'2. Ciacc'I] Pic.hr-ction Cos;
 

Itm 
 aon;t
FLRnge (Ic;)

sa~ck


j ( [ 

1 sack 1oc']-:- 1.05 d.Lad nourper 

Water 
 0.20 - 0.410 
Agent 
 0.20 - 0.25
 
FhpIAy sacks 
 0.60 - 0.75
 
T'rannf -rt: O 
 ;.:t 
 0. 55 - 1 .3o
 
lRa" tsy & Ic<aLa.x 
 0.27 - 0.30 
Sah-is in,lul tiJ dfjci, t 
frcn ri cl}l:ilj 
 0. 10 - 0.30 

Total at- ly:t 3.47 - 5.10 

qbtal cost: at t!e IeL clia not i dTi oll I Rll ll rt.: t t ' Lat W['t.tz a e a: iavetient: ori r'.' ~ C at: . ii;L t a I:rap"ce lZ'' v~in i 

fact,-,r 
 as Lac a-al to 20% of the cC:;t at tHi, la at. If sales 
tae place at. the kiln sitL (,..hi 1tt:raly tIeahfen) transjport 
coL t tlajxt ,.)Utld )1, cinitt-l. 
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1. l'c~1cit~jci ti o Q1)e;tickn1ir 

NIRMBER OF KI: 

Forcifl 

For Ltt 

OLhier 

11t :ti'u17M) i TIME 

Pla~ces of Or iqi n of kcAc1 

Nijill~er of 1h'r iv tion Iti 

UlI li vcLe En1Jeof L;,nvh to I-, coheared 
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ni !L rat: i on IReq i ojir I IIoadcqar t era2. M'rn:Aini Qi io!at iimai ro 

Etreprenotna MIia i ni icl Ponni 1w 

Area.-s a] 1aam- for P hI Li a:CI atical an lt ai P'1. i 

P1c'tat(11OFntua foiest) 

Past Years lDF32: 

lEtrfijreiiears:______________________ 

Inc'iy N . lyx 

Areas Al 1,c for Pa i . Cl: 

(1972) (or ii)yam _____ 10nt aO)________ 

a Zs:mlOv)_________ 

Long--Torn ProJe :-io(n fur lIT-w-tciionAras 

1'LIdflrs ________________ 

DocaLiOns: _______________________ 

Presenit:.nI- e
 

Pro jecte' a.I 1 1 laoe Aft: er Fe IIi nl ____________________________
 



Kl o n:vol ......... •...............Dt : ..... . . . . . . . .

K i penat or: ............ In... S l d: ()...)........= i v ( ) . :-

En h r.ee .. ... . ..... ..........
 

'I
? _ : , ' , ' i I .I. 

Samle t so li o ue ................................. (.B
 

: O n e metric ton equivalent of stacked w=xIh 1000 ".(D) ...... 3:
 

;O of solid wcod: -(E) . ....... ! m2
''ne rctric ton eqivalent 1000 

:(1) (2) .(3) I (4) "(5) (1) (2) .(3) • ')-'(5) (1) (2) (3) (4) (5) ;Estimiate 

Weg~o~takdail:..........................., ' i " r "rorn(,=100
i I " Kitir.
 

,eigh/olme3 . natioHabil 

•in IrOther:
soi xBllWeig1..tfonem() (C3) .................................. g ()
 

, let oli d(5) (3 . . x.() x . (13
(1) (2 3 4 5 () () ().) (5 1 2 3 () ()Etmt
 

;; ,; * Ta.. %.lh .
 

On..metrstun (5)eil 10 = .of columns oo "000000 m3.(.. 

i> 1 =billet No; 2 =length (an); 3 = diameter at mid point (cm);,
4 mid poin'i-cross-sectional area cm 5 1vole of....billet 

4 - b 
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4. K"ilni Analysis 

;WCx] to OTharc'y,-l Rati rs
 
D). S,-ICki; ix21r rtrc l r V 
 a 

r'- i '--r<~ v~iScIC.s 
tn of s;t.~Trli vrtricyrca 

2~~al 1 cii Ir~e- t r1 hekln 

d.tiLlv] ,;Lt rted fato fell ingcj eh 

Kici1 rc-unfrec (c) -In 

Kiln '.orr-oj '~. Rv x Cformr 2) rd 
)~'-~~~ 1 It iikilnCR) V x 1) ( fo-rmi 2) 

o10~r.clt (nir.. Jt'ri Ii in thu, fieold % 
-,F '1.o.'.jii . iii , l (ofoC:) R9k 

y 

I(.of di ar-coul ssiwlpr~iv&C sacks 

K.of sonc'u; I-cr m2tric tonl CP) 1000 (w) sack
ii.n:diIroi1pr~mc~i of y kilni SQ)s i. 
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lpeh-1i, 2. Cvtsjcr Faictors 
-- treoreneur Location in Stac:ed Sacks Sac:s Kiln Sacz=s pTer Stacked c.m.::c. Vol -ne proc:c(c.n.) "ei: Rroduction stack:ed ----cd(:.z.) (n.t. (c.m.) Tonne Der 

averace charcoa1 charcoa 
T.-Ld ?t-an ElE2 Siddig V.,ad El Nil 1 37.78 115 35.07 4.11 3.04 9.2" 55 15. .. 2 37.3 35 759.
3.142 27.12c105 

05 

35.75 
 2.77 12.1
1 Q9. 2..20.2.K
 
r'§ A 3 6273.93. 9-.36 2.55 9.6El Fizaigi .. 
 ... 
 5 43.61 
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Mir Donald B. Peterson, Chief of Party, SREP. 
Mr. Matthiew S. Camser, Project Economnist,' SREP. 

DrMind Hassan flood, Assistant Coordinator, SREP. 

MS .rynHuskey, Dissemination Consultant,SRP 
Mr. J. 1. Ball, Project Manager, 'FAO'sFelwood Development for Energy 

in Sudan. 

Drcasmaxfihalifa7 flilfs&P-Mirfi -f Ag-,r-.&-Nat. "Res., Central Region, 
Dr. Abd El t-onem Abd El Razig, Director General, Min of Agr & Nat. Res. 

W/Medani. 

Syd. Yahia I. Bushara, Director of Nat. Res. Reg. 'iin. of Agr. Wad Medani 
Syd. Abul Gasim Mohd Suliman, Chief Conservator of Forests BNP Sennar. 

Sheikh Idris Abul Gasim, Conservator of Forests BNP Sennar. 

Ibrahim Saeed Beraigie, Conservator of Forests Utilization, Sennar.
 
Ahmed El Tayeb Ibrahim, C.F. Northern Fung Circle, Singa.
 
lassanein Mohd Nour, Forest Officer Abu Hlugar.
 

SMohnned Adam Abd El 
H1aid, F. 0. Wad El Nail. 
Ahmed El Tan Bella, Forest Ranger, Wad El Nail.
 
El Bagir Suliman, Mill Manager, Wad El Nail.
 

Ahmed Dafalla, F. R. Haroun.
 

Abd El Marouf Abd El Rahman, C. F. Damizine Circle.
 

Ahmed El Naeem Idris ACF Damazine.
 

Osman Hassan, F.R. Damazine.
 

Saeed Ibrahim, F. R. Disa.
 
Omran Balleila El Tahir ACF Roseires.
 

B eshir E1 Siddig, F.R. Daiwa/Saolil.
 

Ali Saeed El Zein, C. F. Suki Circle.
 
S Ali Mohd Osman F. 0. Karkoj.
 

" Hag Geili Mbhammed, F. R. Bunzuga. 

Izzel Din Saeed, C.F. Dinder Circle.
 
"-Osman El Shiekh, F. 0. Dinder. 

Mohamme-d Ali Ad Alla, F. 0. Dinder.
 
Idris Mohaimd El Daw, F. 0. Dinde ./
 

Mcihaxnr d El Hassan El Faki. F. 0. Dinder.
 
El Sir A%ad El Karim, F. R. Kamrab.
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):rl n Al .iNAl. ,loI:1uu1r , l I-LI Ndi . 

11 ShlraLlLM iii El I:h ,WdE.Ui~ 

Iliof. M. A. 1in!rnF p:.of Fnren Lt-ry , Famully of Agricul Lure, U. of K. 
Dr. El: Honur ""1d A] Ia I- ;!(Idiqj, 1 1, It 
Dri. ""ayUcedMna 
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Syd . ,, in I 1 Ald~iin AIl::in , Pr(XILICLI, DatnaXZi no. 
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Syd. .!_ IiA ,ULi_ 1-ltoiih, Pro-icv:r, D.i nder.
 

Syd D S'aeu-i, Forests, Dindar.
Pini Contserv'ator of 
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