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Charcoal Production Stalistics

1. Cubic meters fuelwood (Previous Studies) {(Tnis Study)
(stacked) required per 17-11 6-2
tonne of charcoal produced

2. Yeight of charcontl

™~

sack (kq) 15-50 35-43
3. Mean annual increment

(cubic meters/feddan),

Acacia seval 0.53 1

1Jackson, 1960 Savai, 19745 Foggie, 1965; KEA, 1982;
Bayoumi, 1983; World Bank, 1983,

2Foggie, 1965,

3Sudan Forests Administration estimate used for royalty
determinations, and Foggie, 1965,






TNTRODUCTTON

The Blue Mile Proviace:

Sudan has a popnlation of 21,6 million persons,
Twenty por cent of the population is urban, 698 is rural
anl 112 dg porvelie,  O8 the total population, 8.7%
veside in the Throe foms making up the capital
(Khartous, Eharteon erth and columag) . The total
population grows ot an average of 2.8% por vear.  The
oountry is abnini: tratively divided into 18 provinces
which are groupel into eight regions Meoides the

capital,

Aothird of the total popalation resides in the
urtanizel fuelveadl deficient provinces of Cevira, White
Mite, Ihortow, Bal Sea, Hile and Horthern., Thelr total
fuclhwead consueption in 1980 was 20,187,600 n (308 of
the country's total), and their charcoal conswwstion
accoents for 16,310,000 1:\‘3 (372 of the countay's
total). dhe wide arca from which they Jdraw their
fuctvwaasl (raferred to by Pagpgie, 1976) extonds Srom

Geslaref in il

sala, aorosn the Blue e, White Hile and

th, Pordnofan provinces.  Forests in this area are loing

depleted and the distanee of haal 1s increasing,

The Blue Nile Provinee (1), with administrative
Headquarters at Dumeinee, iy one of the three provinces
making up the Central te<gion, the other two leing Gezira
anlwWhite Nileo Tt Qs the madn somvee of forest
prodjucts, particularly fuelwest and charoaal, for the

Fhartoun andd Cerira aveas.

PP hos a population of 1,06 million persons and an

arca of 63000 square hilo meters,





http:rocks.er




-6 -

feddans are under traditional shifting cultivation,
These are in the form of iadividug' schenmes (1000-1500
foddans), muchanized schemes (10,600-5000,000 feddans)
and plots of shifting cultivation (5-100 feddans).
Another 1.0 willion feddans are carmarked for further

agricultural espansion,

The Lotal area ol reserved forests and those under
various slanes ol rescrvation 15 1.1 mitbion foddans,
Of theae, only 0000 teddans are under manadesent plans
and another 5 000 feddany were mechanicatly sceded with
ﬁrd_igggﬁgj_. e resl of the arca i natural forest.

The province is also rich in wild Vife and is home
vor the mest impuortant game reserve in the country-the
Dinder Game Reserve with a total arca of 100,000
feddans.,

Charcoal Production Study:  Ters of Reference

This study consistind of two consultancies arranged
and cupp orted by the “Sudan Penewable Eneruy Project and
Lhe FAQ Fuelaood Developsent tor Fnergy in Sudan
Project,  The principal Cield dnvestiaators during both
ctadices wore e Hascan baman AL P Nour, consultant,
anid el rarsl Satie, Conural forestry Aainistration,
The first consaltancy took place during Janary-february
1934, I utiVized a twu-vieod stuwdy Lour to the

principal charcoal production areas Lo determine:

1) the locatiuns of existing and potential production
operaticns and theie physical relationship to past
production sites;

2) the different types of people and positions
involved in all aspects of the production process;

and
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3) incremental yields of the Acacia seval resource
base used for charcoal production,

The findings of this initial field work were used
to formulate the methodology for the scecond consultancy,
a more detailed quantitiative assesament of the fuelwood
resource base and the wood/charcoal conversion process,
Field work for this secont consultancy took place
between March and June 1983, Analysis Tocuced on:

1) quantity of wood required to produce 1 tonne of
charcoal;

2} weight and composition of charcoal sacks; and

3) incremental yields of the Acacia seval resource

base used for charcoal production,

This field work also permitted sowe revision of the
more qualitative data obtained in cartieor field work,

[t should aleo be noted that Dre. Hassan Osman had
considerable prior experience in charcocl production
activities as a result of his years nf service as
Conservator of Torests for Blue Hile Province.
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CHARCOAL PRODUCTION - LOCATION, PEOPLE AND METHODS

Locations and Pro@gction Lovels:

The Forest Policy for 1932 calls for the
concentration of all commercial wood cutting inside
forest reserves, where reqoneration 16 ascured,

Of the 1.1 million fueddans of forest reserve in
BHP, only the riverain forests with an area of 32000
feddans are covered by manaqement plans.  These mostly
carry sunt (ﬁEQEJJALUJLﬁJEﬂ) and banboo (Oxytenanthera
ﬁﬁiﬁiﬁiﬁﬂ) in the Gertland,  In accordance with the
declared policy, the large cize sawloys o Lo the
government cagmills, the smaller Togs are cold to the
private sector cawnills, and Lranchwool is chopped into
firewnod,  The annual production of H0-60 thousand cubic
meters of sunt firewoud s hauled mainly to the Three
Towns. The local bakeries and Lrick hilns are either
content with small branchwood or rely upon dead Talh (A,
seyal) wood obtained on permit from outside forest

reserves.

The forest reserves which carry tree species
suitable for charcoal production (the Dahara forests)
are not covered by management plans and are left as a
stand-by for the future with very few gwceptions.

Con.rary to the doclared forest policy, however,
the Blue Hite Forests fdministration (FA) wiscly
concentrates all production of charcoal and industrial
wood outside forest reserves. Logging of feglig (B.
ﬁﬁﬂﬂﬂﬁjﬂgﬁ) for_buntwno4 chair and other furniture
factories and (3r charcos) production is concentrated in
areas destined for agricnltural gapansion.  The jdea 1is
to salvage the wood there rather than leave it to be
burnt into ashes as land is cleared for cultivation,
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To instill this concept, an understanding was
reached with the Mechanized Farming Corporation (the
government bureau which allots 1000-1500 feddan schemes)
that scheme approval is conplete only after the FA has
certified that the prospective proprictor has paid
royaliy on the estimated standing tree crop on the plot,
Royalty is charged per sach of charcoal ot a {lat rate
ot 20 sacks per feddan.,  An oestimate s nade i1 the
propriector disputes the rate. The minimum chargeable
royalty is on 5 sacks per feddan,  This is not the case,
however, with schemes in excess of 1200 feddans which
are approved centraltly in Fhartoun., A lat or charcoal
is produced in thece schemes, but the propeictor 15 not
obliged to wait for salvage operations o pay royally.

The parties dinvolved in rainfed agricultural
expansion in BhP inctude the Vorld Bank, the Sudanese
Agricultural Bank, the Mechanized Farming Corporation,
the Investment turedu and proprictors,  So far, none of
the involved parties bave observed measures to sustain
perpetual band productivity. With the exception of a
very few, no proprictor has adepted & tree tfallow system
and none has preserved any tree belts to act as wind
breaks or as mother trees to seed the particular holding
if ever abandoned,

The negative consequences of these practices  are
bound to be felt, and soon. land fertility will
decrease, as bas happeod in Ghadambalia in Kassala, and
Dali in Blue Hile Province, The resultant qgully zrosion
is Vikely to lead to siltation of the Damazine Dam
Basin. This would affect the volume of irrigation water
and further aggravate the energy crisis by impairing
hydropower generation,

The clearfelling process has alse curtailed the
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amount of land suitable for pasture, This has already

Ted to conflizts between animal herders and farmers,
Throughout most of the past two decades, cnircoal
production in BHP came from the sites detailed sn Tables

1, 2 and 3.

Table 1: Charcoal Smirces in the Blue Nile Province

Portion of Total

Amngﬁ_ﬂggﬁﬂg Sites Uses
65% Arcas earmarknd for imminent or future

agricultural expansion in thc form of
macro rainfed schemes, These are
individal, company or multi-national
holdings approved centrally (from Khartoum)
by the Investment Burecsu  {e.q., Sudanese
Saudi, Sudanese Fgyptian Integration, etc),

206% 1000,1500 feddans rainfed mechanized
farming schemes approved by the Mechanized
Farming Corp. at Damazine, mostly for
individuals but could be for corporations,
firms or institutions,

5% Rotation arcas of irrigated schemes such
as B.N. Agricultural Corporatien. These
areas are left  fallow for periods ranging
from 5-10 vears,

10% Small hodlings for rainfed traditonal
agriculture (shifting cultivation). These
used to be 5-10 feddans., HNow they may
reach up te 500 feddans and are mechanized,



-1 -

Table 2: Charcoal Praduction Levels in lﬁ&_l_\gﬁ;_lﬂ‘]_ga[‘_l,_‘qi_i_ry_?cl

Year Total (Charconl Sacks)
73/74 1,184,208
74/75 1,716,454
75776 1,846,454
76777 1,764, 368
77/78 1,317,099
78/79 1,218,954
79/80 1,952,000
80/81 2,460,660
81/82 2,347,654
82/63 3,150, 9662
1, RNFA

2. Fstimate
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Table 3: Charcaal p’““},‘_‘ﬂ‘—_"_‘l‘l_l.f

s in BLHL Provinee by

Forest circles 1

YEAR DL, Pleniericar a9,

Ivatasine s Dinder] Sudod] Other Clreles
AN %

| 0 5 1 100
L wr e g 100
} a6 e 2 100

$30/81 57
81/6. 51
82/84 %0

1

Source. Present study.,

2The porcentages are basel on royalties collectal. These
depoend largely on the strategic position of checkpoints,
irrespoctive of the chareeal source. Wad El Hail avi aba
Hugar checlpoints on the vest anl coannd all the charcasl
hanted fram the cocth aoed sonthwest which could inetole
1

charcoal proheeed in Doonacine circles The sone goes tor

Farkud amd Hardus on ther cant tani, Royaltics Tevial
there coul.l ter o choveoad produesd in Daneine or
Dinler. he porcontages thercefore Jdo oot nececsarily
indicate the exact level of praluction in the particalar

circle,

Jpefore 80/81 Karkuj clicckpoint was aduinistratively part
of Dinder circle.
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It is likely that by the mid 1990'y, existing
agricuttural schemes and projectod schemes will place
virtually all the existing chirosal rescurce bace wander the
plough. Charcoal and other industrial woed will then have to

oane fran forest reserves.,

The entire present forest estate in 140 is nob
sufficient to sustain current charcoal preduction levels.,
Half the area of precent forest reserves (500,000 fallang) is
situntel inorancte arcas (Kemed), doos et carry Lrec
species sultable for chareoa] woking, and was nob intended
for charceal pioduction. The proportion of the prosent forest
estate vhich 1y accessible il porontinlly carries tree
species saitable for cliveoal mahing (500,000 fedlans) is not
under nonagement plans, Although trees saitable for chareoal

mahing, such as A

regeterate readily and prolificly
inside and outside forest reserves if given the chance,
information on their yield por unit area has not lxeen
available.
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Producers and Proluction ()x'q;mi:’.;:t"irm:

Charcoal in Rlue tile Province is produced entively by
the private sector. Tt is an institubionalized business with
well established division of respeonsibility ard vork

relations.

Approximitely 150 pradacers chitainet pemaits for che
current season (1903/84) . Seventy=five per cent off thom

chtainel the pormits cithoer as part of the process of

accuiring a nchanis Corming sobene or an lebalf of

establichied chareooal producticn entreprenesrs. In cither

cace, the rermit will end ap with procticing entropreneurs.

There are roughily 20 "pennent ' ent reprenents (thiose who

have been dn the Tusiness for 20 yeaas or pere). R handful
)

of new ontroprenoaars (325 vears el Tence ) have recently
H 1 . J

venture!d into the basiness,

For most entreprencurs, charcond praduct ion is one of
geveral ocuopmtions,  They ave fuvariably rraders, oW one
or more lorries, and practice sae form of arrienlture

3 H / . .
(rexchaniec1 asl/or puep frriagatad orchards) .,

Entrosrencurs obtaln peraits anl start work inmeldiatel

after the cncet of the diry seanon (roventer-Decanlor) . The

e

i

pramit fos do TS 100 an b oovers e adea of SO0 faldans

ansunal Lo produce 100D sk,

ntreprenearss ciploy agents to aCh As surervisors and to
sorve as o link belween them and the charconl tarnors.  he
arents are ususxlly crpericnoesd, frusteorthy foneer "charecal

i

Lurners",  The agent ig paid a commission of 20-25 Plasters
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per bag produeel, His responsibilities inelude recraitment
of vorkers, surervision of operations, running of the
provision chop on the site, and tearing of risk for any
1osses resulting from Wi condoet of duties. He can e
pomaliced Ly deluction Qoo his coomisaion fer swis of woney
)

owcd Yy Dlecing or sich worbhers, for poor cual ity charonsal

produced, anl for other dinioptions and damges,

Pach entreproneur eploys 1oto 3 agents aconnding to
Lusiness volumer,  Bach ajent suporvises sase 50 vorkers.
rgents and entreprencars gets tegether carly in the season
{Octotor /Ty

necessari by Tegal by doosnentead,

). Aorecsments areawritten buatonot

gendt s are doote Lwith an

alvance for 1aloar reeruitnent. Site entrepronemts have a
"goemiopoecianent! ot G vorhers Tn the senose thats the satae

vorters are ciplosed cach seoenon, The agenta travel o the
Tabaowmors' oreas whiere tleey poy he travel cost 1o gathering

G Conmar or Damcine, Hore Ties one of thelir

centres

fragile ri: arens. Poeoides the advanee the "oharaeal
3

Vurners' roceive at Yeame, they are Cod, perhaps clothed, and
provided with teola (on leam) until theic Lilong cone into
profoction, The agents therefore have 1o 1 oruit people they
hoess ard o trast,

Free their side, the agents appoint mess leaders onoa
cotmicaien lasis of 2-9 piasters per cack. Hedsess usually
emprise 710 men froa the s fasily, villige, Jdistrict or
cthric groap.  The mess leaders receive and issue rat iong,
repaic and shorpen tools, and heep onpty sacks aned saewing

quar.

The greater majority of chireeal workers (5eme BO per
cont) come fram Darfor and Fordofan. The rest are Plue Nile
Provinee leoals and foople framyhite Hiltes 0Of the

westerners, the Par are o nmajority, followsl Yy Zaghawa, Tama
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Burgo, Masalir, Fawahla, Burzaa and Shiwaibic, ost of the
ones interviesed are 20-450 Years of age and have Yoon
praciicing chorcoel prodaetion for thive or wore yoars,
Approximately 506 af Ul v toers fntervicosl vere D1 Cerate,
The othier 500 Leve cithur boeny 1o 1 rande sohial cr receivel
primary codoat ton, o fee Plive) toomt cntronrenewrs, e
“westerner S v e oo provictbove than the loaals, aroe

BOst devoted gt Borsh Tasiness.,

oo, Yocaune their
haie oy are drstant, thesr o 1 aoial tics to urae their

Visity te, Ve by ettt Lenent g,

There is no particanlar bios against loeeal Arals. These

t

are rasically peeals o shifting cultivators, They are
usually not itercotod in charooal meking and thus not
availablel Hoavever, the oot quality charcond seen during

this rescarch was me o b Zrcbes near Yaraon,

The arrival tine ot the guthering points and start of

charcoal production depends on the workers loovest of their

Ccrops Fack at Yeane,

Uponcarrival at the gathering points, the wess leaders
get in tooach with the ont Seprenears. A dorry is onsually sent
to trancport then Lo the ont reprencur's domicile or centro of
activity. There they g supplicd oneredit witle fool,

dersecbie utencils and teolsg, Utensils noted at mos! messes

Tnclude cooving 1vans, neetal Ulaten alls, navps, teapots and
J H ’ N ’ I ’

glacoes, There e L s ccnrmnn Ly as past of thee s,
Vater cont iy, viena by b i Yo et ol drs, are tha

¢

pProfperty of the cntroprenenrs, Werkiing tools inelule light

lTocally e le aues, Tooen) Dy e o spades, and heees,

The workers are then trimsportel to tho sites, vhich are

usual ly marke] by Porcot Alninistration representatives,

There they start by boilding their hats from lecal miterials
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Most kilns coatain only one specics of weod, prolably to

facilitate cven cartonization.  Sowe 8O por cent of the hilng

.

encounteresl contadned pare Talhe Howaever, dn thee Dinder
area, sy bilns of pare Heglig and even Siddie (Eli,:ﬁl’lll.}.ll_‘i;....
i"_f.\iil,‘ﬂ‘__f,'}‘,’;i’:‘t__i.) vera seetl, Thene wos s are very valuable for
constiuct ion and Dorndtore moadineg, aed thelr use in kilns

indicates o serions foaelwood copply pocblom in this area,

The large trees ars cither felled by axe or by barning

their root collar cone in the farnion preferrad for areas

destined for mechanied formieg, et cive trees (20-20 on
diameter) arce foelled oy aues aiout SO0 cm s gronnd
level,  Hashiab (A

Y et amall trees (5 n dianeter)
arc sparal by charecal producers,

Exoept for a few central billets which are cut to avout
2 meter length, the rest of the weol is ent into 1-1.5 meter
Lillets.,  Dranch weol is utilizet doen to 2 ocn dianeter, The
Dillots are Left toosun and adr dry for o d wock perial

Getermined e nvay factorss-

1) Pntroerrenours concerncl with cliveoal quality, esprcially
for storage, do not allow drying for more than 4 wecks.

2) Others profer the 4 owech daration in order to cateh the
Lot mauahot eopecially ot the Yeginning of the scason,

3) The shert Sarat fon serves the parpose of the small
entrovreneurs. the chorter the perial fraa the start

to prodnct ion the Teos advanoe 16 Oweal by

workers el Ve greater are thee chanees for rep vy ing

thoir loans,

Drying periols in excess of ¢ weeks arce observed for
large sive kilns which proluce 500-1000 tags. These are
usually prolaced ot the erd of Lhe season. Certain factors
pay ingose drying poricols of masy nonthe, Examples inclule
1and clearance, and sichness or decortion of sogee worbers,
Tn ot cases, the weod is Tefit over for the follosing

HASTE SR On A 1N

The conditions of sunshine and wind prevailing in the
Sulan irluce roapid wool deving, Moisture content. determined
for specimens oollected froan varioos chareonl praduction

stages indieated that, during the dey months (Tanuary-ttwy),
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Camplete charring may require fram 4 to 14 days
depending upon the kiln size. owger charring tines are folt
to e botter. Well~charrad DHillers raaviin vhele, with

charred bark, and praoloce rustling metallic connds.,

When no ssore aicke is Loig cuitted, the kiln is
gradudlly opencd in concoentice cireles stavting fram the
outside and smowving ity i h day, charceoal s withdrawn
frea a civele et fron the emth oerering the Liln surface.
Earth covering or other (ire extinguishing methods take care
of any glowing Lits that appear wWhile the charcoad iy
conditioning,

The cold charcoal is packed progressively. Each burner
mnually racks his own sacks, e ubes o leok hanging from
around his neck to heep the sack open. The sacks are then
turnad over to a lorry operator and his load ng sead, hived

especially for charcoal transport,
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3. CHARCOAL PRODUCTION - QUANTITATIVE ANALYSIS

Field work took place from 1% HMarch to 30 June 1984,
Commercial charcoal production at this time was concentrated
in 5 areas of Blue Hile Province: Wad £ Hail and Haroun on
the West Lank of the Bluce Hile, Daiwa on the Fast Bank, Ehor
AL Agalicen and Dinder River.  Some 41 carth Lilns at 23
sites were scelected for analysis. They woere  chosen Lo
represent as diverse a vosulation as possible with respect to
production <ite, kiln <ize, constituent wood, and origins of
entreprencurs and Tabeurers,

Crnly Lilns whose final dimensions could be quantified
were chosen. Of these, most were conpletely stacked and
awalting qrass and carth cever.  Others were partly stacked,
with 211 their  compunent wood  already  present  at o the
production site.

The Computation of conversion factors consisted of a
combinaticn of wmeasurements and estimations. Filn height and
circumfercnce wore measured, and sample wood stacks and
charcoal sacks were weighed.  Riln velumes end wood  input
were  then estimated  freom these  figures, and  conversion
eftficicncies calculated, Hore  detail concerning  this
methodology and the results is presented below.

Potential crror in this analysis stemmed primarily from
stacked  volume:  weight  content  determinations  for  the
fuelwood dinput.  Error sources and their dimplications for
data reliability are discussed below.
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increasing kiln circaumference.

Kilns are stached vertically with the biggest Lillets at
the botton and the smallest at the top.,  while charcoal
barners do not £i1l in the spaces bebween billets with sl
billets or twiaes, they ubilize snald bramwhes of as little ag
2 centimeters in diantor in their Rilns.  Movo experienced
burners secioed o achiiove closer stacking within the general

fonn nsed 1oy 11,

Wood Tnpat

csamont s

P svstoms were used to assess the volune and welght of

Eiln weod dnrat, 2t sites vhere all woaosl hal not vel wen

cutantmle ready for cailonization, sample trees were
felled, and all their conpone Uweal (dom to 2 cent im:ters

in diameter) veoordad, At sites wvheroe vl wan all cut and

ready for locding, o saple of (e preparcel stock was taken.

In both cases, the chosen saple was then ent into 1
meter Tengths and stochel in Firewos? trader fashion (111
vl dn cne divection, with the Fargest Dilletys cn the
tottem, andl the amllest on tap) in % oto 2 cubic meter
stacks. The progortions of different sived Lillots (2¢an,

San, 100m, anl 200m diamcter) in the Stactss seroe estinated,

and billets veors measured for length and midpoint dianeter,
Their voluines wore canpatal (as the volume of o cylinder of
similar length and dianeter) and the tolal solid volune of
the stack estimted (Table 4). At this stage samples were

callectand for noisture detamination (Pable 5).






Oon ave Fage, sane 2.3 gtacokad cubic meters of ol
camprised one Lonne, The smllest kiln (25.7 cmic eters)
was estimted to contain 11,4 tonnes of wosd, while the
largest (337 cubie meters) held oy oo atal 150 tonnes
(Table ),

Table 6. Stachkad VolwieAdleight  patios

kiln Estimatal voluna Estiimted Weight VAT
(113) (tonnes)
1 38 17 2.2
2 38 17 2.2
3 26 11 2.4
4 97 43 2.3
5 44 19 2.3
6 419 22 2.2
7 58 26 2.2
8 47 21 2,2
9 a8 43 2.3
10 72 32 2.3
11 94 q2 2,2
12 68 30 2.3
13 118 53 2.2
14 152 68 2.2
15 100 14 2.3
16 123 59 2.3
17 219 99 2.2
18 337 151 2,2
19 55 24 2.2
20 0l 27 2.2

continued
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Table 6. Contde

kiln Fstimated voluma Estimtaed Weig.e VA
(3 (to)
21 96 43 2.2
22 108 a1 2.3
23 183 B4 2.2
24 80 34 2.4
25 181 79 2.3
20 109 47 2.3
27 140 61 2.3
28 118 X 2.3
29 46 20 2.2
30 83 39 2.3
31 105 46 2.1
32 75 34 2.3
33 69 30 2.3
34 79 - 34 2.3
35 3L 13 2.4
36 31 13 2.4
37 30 13 2.3

As both kiln size and stacking density figures were
Insed on estimates, the net woadl content of ecach kiln, based
on both these fiqures, 1s itself an approximation.
Researchers attemptad to reflect to the maximan extont
possible the species and billet size content of cach kiln,
and weight and volunme measurenents were carefully checked,
Purther analysis, inovhiioh total weadd dnpoat to kilng ds
welghed, vonld provide a nseful chieek on the reliability of
the estimntes made in this stuly (see below for further

discussion).
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Charcoal Matpat:

It was plaaed to count the nulwer of sacks produced
fram all the ¥ilns, and Lo take i0 sanple sacks fran each
kil for weight and congaosition analysis.  In practice this
was not rossible, as sacks had already een rowoved Cron
several sites by the time the recearchers arrived 1o record
this data.

At 20 sites all saeks fran the kilns stelied were
available for analysis. At 12 other sites the research
assistants had kept an accurate count of tatal s cky
produtcl, At 2 other sites and at the charcoal office in
Damwsine, olber chareoal sacks were available for analysis,
In siem, there was ata available on total sacks producal for
33 Kiles, and charaeal sacks available for cont ent analysis

fram 249 sites.,

Content analysis consisted of weighing 10 randands
P . -

chosen sacks fram cach site (in one case only 6 sacks
ramiined on site, so all were selected), then cptying hal £

of them and dividing their contents into 3 fractions:

) pure charcoal;

N =
~—

dust, soil and bits;

w
~—

unbarnt wool,

Each fraction was weighed and its proporticn of the
total sack recorded. Sam 220 sacks were weighed, and the

contents of 118 were analyzed.
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fesults of these measuromnt s are suwanaris «d in Table
7. The moean sack welght was 39 ki lograms, significantly
lower than the supposedly stand D aack wolight of 4%
Eilograms (100 powsds) . This o

Crepeney dsoin large part
due Lo the chanjeover From cotton o dura cacks wvhich teo):
place in the dharceal iniust Cobetween the mid 190G' s and mid
197076, e Bession eolin sachn conld e retailorad to
praofuce b chareaal sacka, e sachs are rarroser and lack
the tep elesing flap of Hossia colton sachn il ihe the

cotten sacks, they carmot lo pachod High with ¢harooal and
sonlede The Hession sochs wore able (o carry (1N ota 56
kilograms, bat cinly 12 of the sacks easuraed during this
study contained more than 5% Kiloses (of which 6 wore

lentil sacks belonging to one catreprenear) .
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Table 7. Sack Weight

thuber of Sacks  Mean Weight  std.Deviation

neasured (kqg)
Wad el Neil
1) abd Bl ralunan Rl Siddig 20 31.2 2.8
2} Ahmed E1 Nour 40 40.6 4.1
3) Mohd. Bl Rizzigi 20 39.3 3.9
4} Sharaf L1 Din El Beshir 10 37.9 3.9
Harun
1) Unknesn 10 31.2 1.6
2) Al Saleinan 40 34.4 3.2
3) Khamis Idris 10 38.3 2.8
4) Mohumes? Cuier 10 10,9 2.7
Daiea
1) Unrnoan 410 10,4 2.6
2) Pahimtalla 10 41.5 4.0
Nunazine
1) Seizel at dept 10 41,1 2.5

TOUPRL/Average 220 ' 39.3 4.4
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Volume estimating for the 34 plots was nade thiouth carrying a
stem analysis on 40 trees representative of all Lo sives amd
forms in the different age gradations, St annlysis (s oa methald
entails the chopping dovn o a1 stein and branciveod of individual

trees into one meter bitlons, The o o deter of cach Lillet is

easuret ant Tt v lime conpatede Dy acting un atl hillet voluaes

the actual troe volrres 1o aftaine |

Once the astunl valon

oattained the nest step was to

ouate them with the vol

o the corresponding oplindoer using
et Formalae (ove Mabhlel ). This

Torm Sact o (B Sinee this foam factor is

arel Fitannra's dees

Tasad oot sdn ocar the Yoo wel certral shoot, o

el fieation was necestsnry to ocalonlato vt i reterrad 1o as the
Charceal Buarcer Fors Factor (OFe) . e Yoot Jirferense here is to
caloalate Gotual velaes on the basis of the branching nature of the
A seval species, on the one hond, and the fact that charcoal

Larners atitize the vhole tree dost to twiags of 2 on dianeter,

The results shownn in Table 11 can o summarived as follows:

1. The resultant fomu factor variel between 0.4 and 0.8 with a
mean of 0.6, vwhile the charaoal barner o foactor variad

from 005 to 1.8 with o nean of 0,0,

2. The stands measurad are natorally regenceratal and are subject
Lo maltreatment. by won and 1ests Thone near haman
settlanent s are crecnsst Do bat Loy poles and Maclwood and
are toprel of 0 by aniend deaders for £obbas Beserved forests
Lo do not escare thls Lreatme nty Phere s ono ooy,

therefore, of determaining bowe toeh vas reoved fran these
stands o the conrge of teeir developent,s What was measural

can cautiously Lo tohien as the main erop,
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Toble M.Stockingcubic meters (stacked) ohtained using

different aoetlads,

Aje
class
V=GH}

Steacking 1 hotaal stoacking

e Ha Fitvrn ra's i ackesd o/ feaad.
presler's

V=G ih

(f(‘\,'}.fsl‘lltft

MAT
cw/ e/ annum

-5 a,73
6-10 30,05
11-15  54.5)
16-20 91.(n
21-25 125,79
26-30 19,31
31-35 79,11
36404 141.66
0% 170,17

1.37

22,92 45.30 11.36

36,81 51,78 16,11
31,15 66,02 16.86
Ju. 16 40.52 15,75

14.67
13.99
20.91

22.53

46.99 48.60

hctual stoching was directly read os

cttside bark.

cubic meoters

Thar threo other cethalds of volune

stacked,

determination gave solin velumes, which were oonverted to

stackal volisse by mnltiplying by a stacking factor (0.349

from table ).

Volume 1

D Mean tacal

Pean forn

Ha
area LoHa

= Mean heicht 1 Hn

footor (chould be §)

nooonterat anly in Forest Reserves.
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The carly culimination of MAT (6-10 yeris) is perhaps induced
At this stage stocking as high as 700 stems/ foddan i not
mnecmon aned very ittle huva, interferonee vsually cocars.,
The crap has not reachal a useful state for poles and ig

still within reach of aninals,

The progressive decline in M A 1 with age is perhaps

reflective of the waltreatuent Tally s subjectad to as its

age increases and henee g utilg v

The rice in AT at the 306-40 age class is reflective of the
rvation.,  hut even
there, the progressive decline with age is cvident., At 40

relative protection of fordad by forest reo

years, the AT drepeal to 0,53 oo stacked per fodlan per

Aannen.,

The calculated MAT and CAT are cxpactad to Intersact (1.e.,

Lecare equal) between 15 and 25 years.

At 20 years the present stuly estimated an MAT of 1 stacked
cuble meters/ foddan from natural stonds., This is twice the
figure quoted by Pogaic (1907). Thas o Loddan when ol oar—
felled shonld yield 20 cabic meters,  Using 3.6 sacks/cubie
meter oonversion factor (son Chiapter 3) o fedlan is expaectod
to yield 70 sacks and not 30 sacks (e figure used by the

Blue Dile forest autlhorities vhen Tewyineg rovalties)

Basad on thece estimites and the 1983 prodnction figure of
2.5 million sacks, the total annual aren designated for clear

felling i1s around 38,000 folilan.

The inportance of estimition of volume and stoching
praneters of A, seval in fuelwed planning decn it necessary
to carry out a nore detailed stwdy to confim and refine

of such findings

these findings, It is within the conte:
that. any eropping tree/fallew systems should be planned and

analysed,



- 41 -

5. Production Costs:

Researchers attempted only to ohtain vough data on proluction
osts through interviews with chtreprencars and agents.,  Their
goal was to Identify wjor ¢ 0 comonents, rather than Lo

precisely quauntify then.

Itreprenears incar a cizeable expenditure before they start
praduction. The basiness involves considerable risks.  Tneidents
of burners flecing away with loans, falling sick, dying or just

not producing cnough, are connen.,

The entreprencuar first hias to ohtain a “charcoal burning
permit”, issued by the A ot civele 1H.Q. The ponnit fee is Ls 100
ancdl 16 ds Timited to an area of 500 fedlans axl a quantity of
15,000 charosal sacks.  Rny extra cuantity prolucal has to be

covered by another permit,

He also has to pay royalty at the rate of Ls 0.250 per sack
prafucad tesides any lecnl tax, as is the case when chareoal is
proluced in arcas of maero schemes., Hogever, 1 charcaxl is te o
profucel in a 150071500 feddans schonmy:, he hias to reach an
agrecment with the procvictor, and one of tham has to pay royalty
o the estimital standing tres crop. Ho burning permnit or removal

ss will e isoned antil these mtters are resolved.,

Three entreprencurs and one agent discussed their production

with the rescarchers.  Pindings are presented in table 12 Yaolow.




Table 12, Charceal Production Costs

Ttem Cost Range (1.5)
rer sack

Labour per picked sack 1.55 - 1.80
Water 0.20 - 0,40
Agent 0.20 - 0.25
Fipry sacks 0.60 - 0.75
Transport to depot N0.55 - 1.30
Ropalty & leeal tax 0.27 - 0.30
Sudries incluling deficit

from repacking 0.10 - 0.30

Total at Depot 3.47 - 5.10

Total cost at the depot does ot ineliyle interest en investment or
entreprencur's supervision oost. Eritreprencors estimite both
Lactors as Lo equal to 202 of the cost at the depot.  If sales
take place at the kiln site (which rarely happens) then transport
cost to depot vould 1o cmitted,
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Mppendix 1. Iata Collection Marms
1. Production Site Questionnaire

LOCATICH:

NUMBER OF KITHS:

SIZES:

NIMBER OF PERSOUNIFLL:

Foramen:

Laboarers:

Other:

EQUIPMIIIY PRESIII
For cutting

For Trang; ort

ror Watoer

Other

WOOD SPECIES USED

DRYING BTV 2000 PIMR

STACKING METHOD

KT VEZIING (1 ANY)

AVERAGE CYCLE TIME (ESTIMATI)

MVERIGE YIFLD (BSTIMNTS)

Places of Origin of Porconncl

Place ofl Origin

Encation ol

Hisidor of Pralnction Tonns

Years in this basiness

Ultimite Ind-Use of Land to e cleared
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2. Forest Mministration Regional Headquarters Questionnaire

Fntreprencurs Obtaining Permits

Hunlar:

Laamnes:

1 Regulars:

b Nes:

Areas allowed for Praluction: (Lecation and Total Paldans,

Pleatation or natural forest)

Past Years 1982:

I'mtrepreneurs:

Total Praducticon:

Tranoport Permits

[orry Ho. & Types

Dictances (eastinct o)

nrreas Allowad for Praluction:

(1972) (or cbont 10 years ago)

(sare as arove)

Long-Term Projection for I'ralucticn Arcas

Feddans:

Locations:

Present Land Uses

Projected Tand Use After Felling:







4. Kiln Analysis

Woxl to Charcoal Rati C4

. sacks per stacked md =5y = sacks
W sackg rer satil :::3 Sy = sacks
tons of stackad woal per ton charas] = QIR =

Charceyal Oundj ty:

tocharooal (por canple sachs) = 2
L bits (per sanple sacks) = 3
L dust (per sanple sncks) = 2
Loenburnt weedl (jor whale kiln) = )

Date:

Kiln location:

Kiln oumer: damicile triba
dite felling startad date felling endad

entreprencur:

Woad Content:

Filn circunference (c)
Filn height ) = m
(v)

Filn volimie-stache (v

Kiln voluie—solia (). = v x k (form 2) = m
Welght of ol dn kiln (R) =V x D (form 2)

Polsture Content deteminations

Motature content (m.\:.)——(.I_utz:-rminul in the field = 2
Wirlght of cople woeighed in the field (%) = kg
Oven dry welghts of saeple (y) = kg
MLCoan determined in the laloratory = X-y x 100 = 3

Y

Charocoal Yield:

tor. of charaosil sacks proluced (s) = sacks
average weight of sack (w) = kg
Y. of sacks per metric ton (P) = 1000+ (w) = sacks

Weight of charcaal praleced by kiln (Q) = sip = m.t.
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Carersicn Factors  Continuoed)

Intrepreneur Locaticn b Sacks Hiin Sacks per  Stacked c.m.
profoced ©  Producttion  stacked wood per
) (m.t. (c.m.) Tonne
Se charccal charcoal
Daiwa 24 82.10 2€5 32.85 i0.22 3.21 7.8
" 25 121.41 613
" 26 100031 2.95
" 27 13%.64 <12 2.95
" 23 117.71 530 £1.46 21.97 £.30 5.4
" 22 55057 217 £1.10 3.92 5.76 5.1
" 30 E3.02 £01 38.18 15.21 £.56 5.4
" 21 10%.83 342 3.26 3
" 22 73.20 275 4£1.40 i1.z3¢ 3.65 6.6 :
" " " ” " 23 es.22 236 3.21 ¢.31 .
Dinder 3% 2.z 333 £.45
Fhor Rlcualim 25 30.76 128 £.49
" 26 31.02 120 3.87
" " 37 I28.71 125 £.20
£0.40
32.38
£1.10
tour of Sammles 7 27 35 24> 21 36 21
Mran 3.6 307 3e.3 1.3 3.5 7.6
Stansard Deviation 61.¢ 170 2.5 2.9 0.7 1.8

* 230 sacks at (each of 23 sites pits 6 sacks a* cne site.
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Appendix 3
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List of People Contacteld (Contd) .,

Syd. Ahmed Ald Alla, F. . Dinder.

" Yousif Almaxl A/Rasoul , Forest Overseer, Kamrab,

" Almaad Suliman AbAd B Magiid, Entreprencur, Abu Hugar,
Y Almed B Nour, Entroprencars, Wad BL Hail.

" O AL AL, FEntrprencur, Wad BE1 Nail,

"

Sharaf BL Din BL Beshir, Wad BEL Hail.

Prof. M. A, Toushau, Dopt. of Forestry, Faculty of Agriculture, U. of K.

Dr. El Hour AL Alla BL Siddiq, " " " " " ",
Dr, Ouer Caced Masa, " " " " " " " ",

Syd. Zein Bl aldin Abbas, Praducer, Damazine.
Syd. Mohamed abdel Rahim, Producer, Dinder.
Syde Aldel attd Mahgoub, Producer, Dinder.

Syd Tzeel Din Saced, Conservator of Forests, Dindor.
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