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As part of the project ".&saiatance in the deTelopment of new actiYiti•• 
at the Institute for Research and DeYelopment of Leather and Allied 
Indu1tri••" CDP/IllS/85/016), an ezpert in the treatllent of tanne~ effluent• 
vaa sent or a two-llonth aiaaion, Julf and August 1987. 

In accordance with hi• job description and with the i...ctiat~ project 
objectiYe of establishing a core capabilitJ at IJU>L&I for the design of waste 
treataitnt plants suitable for application in the saall-acale sector, the 
expert trained bis counterparts at IIDL&l, at the s ... ti .. rec0111mending steps 
that should be taken to upgrade their knowledge and ~Kperience; proposed, at 
the request of IJU>L&I, a progr .... for the fellowship abroad planned for an 
Illri.Al counterpart; assessed the capabiliti~• of the IRDLAl laborato~ for 
analfsia of taDD•t7 effluents; Yisited the ... 11-acale Gaabiran tanne~ owned 
and operated bJ IIDL&I, adYising that a ai11Ple treat..at plant be installed 
there that would also s~rYe as a training facilitJ and preparing a design, 
including a list of essential treat.Int aad laborato17 control 94Jlli..-nt, for 
the nggHted plot; ud riaited ~ro11• -11, iadepeadeat tuaeri•• 
cluzter.M at llagetan ud Gant, rec~nding for the former site Hftral 
ttlllpOrUJ internation• to redace pollatioa ud propoaiag a waste treat.Int 
plaat fo~ th• site. ?be situation at Gertat was too CCJllPlez to adllit an easr 
aolut.ioL, aad the ezpert adYisecl that a aore detailed atadr woald haft to be 
undertaken. 
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IJITllODUCrlOll 

A. s111111ary of actiYities 

This report describes the 110st significant actiYities of Giuseppe 
Clonfero, UllIDO expert in tannery effluent treat.ent, during bis two-month 
aission in Indonesia during July and August 1987. Because it was bis first 
aission to that country, the expert needed to quietly i ... rse biaself in the 
local situation, in particular: 

To ascertain the leYel of technical knowledge on the subiect of tannery 
effluent pollution and treat:.-o.nt; 

To becOlle f .. iliar with existing legislation and standards for industrial 
effluents; 

To yisit as aanr tanneries as possible, especially the ... 11-scale 
tanneries clustered at llagetan and Garut, to gain a first-hand knowledge 
of their probl ... and needs. 

The expert also began training bis counterparts at IIDLAI in tannerr 
effluent treatment and in treatllent plant design and installation. 

8. Conclusions 

At the end of bis aission, tbe expert reached the following conclasions: 

1. Indonesia suffers a lack of expertise in the treatllent of industrial 
effluents, in particular those of the leather industry. Kost of the tanneries 
visited < ... 11- and mecliaa-scale> have no kind of treatment. lloreover, the 
few treatllent plants that do exist, or are being installed, are poorlJ 
designed and priaitive. 

2. Existing effluent standards are too strict to be attained all at one 
tiae. The technical and econoaic difficulties of aeetiog these standards 
(coaing, as they do, ir. addition to the difficulties aeotioned in itea 1), 
are, in the expert's .,)pinion, too great for the local tanning ind11stries, 
especi•lly the ... 11-scale ones. 

' Conditions in the llagetan area are auch different froa conditions in the 
Garut area. The tanneries at llagetao ~re concentrated in a well-defined 
industrial area; those at Garut are spread throughout tbe urban tissue. The 
enviroaaental probl ... at llagetan are directlJ related to tannery effluents, 
and the airborne pollution there can be reduced to a level acceptable to tbe 
comaunity. Toe difficulties at Garut are aucb 110re coaplex and will only be 
resolved after there bas been a aore detailed studr of the industrial and 
public uses of that area. 

4. The ... 11-scale leather industrJ is ve:r frequentlJ treated as a 
homogeneous whole. This, in the expert's opinion, is a aistalce: the present 
and future probl ... of tanneries differ greatlJ froa th• probleas of goods 
aanufacturers. !I 

11 ror ex.aple, if laatbergoods aanutacturers were to avail theaselYes of 
the large quaati tlH of leather aov exported as wet-blue tb•f: \s available to 
th ... thor would ~ able tG grow in t•l'llS of botb qualttr and quantity; bJ 
contrast, aost saall-scale tanne~ies will onlr .,. able tu iaprove 
\jUal'ti ta ti velr. 
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5. The technical COllpeteoce at IIDLl.I is not sufficieotlJ high, aaiolJ 
because of a lack of practic~l ezperieoce. The ezpert does not belieYe that 
IIDLl.I personnel vill be able, at least in the near future, to design proper 
tanoerr effluent treatment plants. Although the situation will baYe iaproYed 
once the IIDLl.I candidate has c011pleted bis fellowship in larope and once a 
second ezpert aissioo to Indonesia bas taken place, the Indonesian teaa aast 
oooetb•l••• aake eYerJ effort to eztend its knowledge and practical 
ezperience. Io particular, it .... t iaproYe its liaison vitb regional 
enYiro .... otal institutes and vitb outside (i.e. noo-IIDLl.I) tanneries, no 
aatter vbat their size (aaDJ probl ... are the .... vbetber the tanneries are 
large or saall>. lo the expert's opinion, IIDLl.I is liYing in somewhat of an 
"iYorJ tower•, remoYed as it is froa the real need• and probl ... of the 
countrr'• industries. This situation can and .... t be changed. lf existing 
facilities (laboratorr, pilot plant etc.) are just sligbtlJ iaproYed and 
goYer....ntal economic support is forthcoaiog, and if the counterparts are 
alloved 110re initiative and 110v ... ot, IIDLl.I could in the coaiog rears plaJ an 
essential role in helping the tanning iodustrr treat its effluents. 

6. The project's aia are verr aabitious relatiYe to its .. ans (fiY• aan-.ootbs 
for an ezpert in the field, six aan-.ontbs for a fellowship and four persons 
assigned as counterparts in effluents treatment>, bat it is to be hoped that 
when this project expires, new initiatiY•• will take place. 

c. Background inforaatioo 

Since 1975 the Indonesian Republic bas been pr0110tiog e0Yiro1111eotal 
protection bJ .. ans of laws that regulate both urban and industrial 
effluents. Th••• laws, directives and standards tMre pr01111lgated bJ the 
Health Bioistrr (oolJ receotlJ bas an Eoviro11119otal Hioistrr been instituted) 
and give prioritJ to the interest and safetr of th• couotrr'• citizens. 
(Rivers are an iaportaot el ... nt in the life oi the Indonesian people. Their 
waters are used both for saoitarr purposes, such as bathing and washing 
clothes, and for agriculture - i.e irrigation, watering stock etc.) A law 
tJ&t also addresses the probl... and needs of industrr bas been drafted bJ the 
lodustrr Kinistrr, bat it is still under gover....otal review. Thus, the 
eovi~onaental legislation now in effect sets standards for the final qualitJ 
of effluents as Y-•11 as penalties for trao1gre11or1, but it does not allow 
ti .. for COllPliance nor does it envisage sources of the financial support 
~•ce11ar1 for 11eeting th••• standards. 

One purpose of tbe project DP/J•S/85/016/11-03 is to create, within 
IIDL&I, a unit t~at i3 aole to design waste-treatment plants for saall-scale 
tanneries. The proj•ct alas to assist th••• ... 11 induetri•• bJ suggesting, 
in line with their technical ano e~onoaic resources, .. asures tb•J can take 
inside and outside the factories to aitigat~ en~ironmental threats to the rest 
of tbe population. 

The tanneries and leather manufacturers that sre ~lustered •t Kagetan 
an~ Garut were taken as test cases to deteraine if it would be possible to 
cr•ate, within existing governaental te~hotcal bodies, units that could belp 
vari~u• saall industries <not onlJ tbe leather industrf) to overcOll8 their 
•nvironae~tal probl.... The existing l•1i1latioo, in particular the verr 
st~ict standards, bas rell6rkablJ increased tbe difficulties in t~i• project: 
to aitlgate tanner, polJ:Jt.ion ls (;D• tiling, to Met tbeH stringent stand.rd• 
fhr elfluent qualitJ 11 quite arotber! 
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ucomDIDATlOllS 

l. Th• theoretical knowledge of IRDL&I personnel working on tann•ry effluents 
treat:Mnt -•t be upgraded. At the •- ti•. and enn •re i11POrt•nt. their 
practical ezperience ••t be ertended. The countere-rts at IRDLAI ••t get 
out in the field; th•J should visit the tannerr effluent treatment plants that 
are being installed in the Yograltarta area to gain first-band ta.owledge of 
their operation and probl.... The ••t advanced of the•• plants is th• oa~ at 
Budi llatmr. 

2. lleeting Indonesia"• strict effluent standards poses • technical and 
econa11ic problea for tann•rie•. especiallJ the ... 11 ones. The Indonesian 
Govenment should realize that. at least at ·present. th••• standards are 
unrealistic. 

3. To i11prove the enviro1111ent at the llag•tan cluster, • .,.. short-tera, 
relatiftlJ straightforward steps can be taken. •ert, the Gonnment should 
install a •re efficient treatment plant. for wbicb a detailed studJ will be 
needed. 

4. Th• CCJllPl•x situation at Garat cannot be easilr solved. While be suggests 
a nUllber of alternative solutions, the ezpert insists there .... t be a special 
aission to this area to studJ the a&DJ interrelated probl ... . 

5. A 1i11ple ~ater-treatment plant should be installed at the ... 11 Gmabiran 
tannerJ owned bJ IIDLAl. It could sarYe to train IRDLAI staff and cou!d also 
bec088 a de110nstration unit for outside tanners. At the •- ti• it would 
reduce the pollutants releasel to the enYiro1111ent bJ the Gmlbiran facilitJ. 

6. IIDLAI 11e1t i11prove its •~isting effluents analJ•i• laboratory bJ 
purcba1ing additional equipment. 

7. The probl ... of the aanufacturers are very different frOlil the probl ... of 
the tanners and 1hould be addressed separatelJ. 

8. A 1earch aust be aade to find out which piece• of effluent treatment 
equipment can be obtained locallJ. 

9. Th• Indonesian Gover1111ent must deal with enviro1111ental probl ... step bf 
step, allowing ti .. for the industries, the engineer• and the equiP119nt 
suppliers to improve their knowledge and ezpe:ience. It must ask the local 
authorities to prepare studies showing potential sites for resi~ual sludge 
disposal. 

10. IIDLAl aust have better contact vitb regional enviro1111ental organization• 
and aust improve its liaiscn vitb outside tanneries. 
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I. ACTl YITIIS 111-BOUSI AT IIDLll 

A. Training 

Four IIDLll staff ....,.rs are involved as counterparts in tannery 
effluents treataent: llrs. Sri llulati, llr. Sunaryo, llrs. Pudji ldiari, all 
three biologists, and llrs. Sri Sutiyasai, an industrial chellist. Th• level of 
tnovledge of this teaa was not entirely satisfactory nor was it unifora. The 
expert believes it will be necessary to establish a strong theoretical base 
before these counterparts can 81'.bark on the design of effluent treataent 
plants. 

In the short ti .. aYailable, it was iapossible to syst ... tically train 
these staff ...t>ers in eYery aspect of tannerf effluent pollution. The 
following topics were covered briefly <the r ... ining topics will have to be 
coyered bJ the next aission): 

(a) Characteristics of tha different tannerJ effluents, which vary 
according to type of production, aaterials processed and cheaicals eaploJed; 

(b) Priaarf treataent: screening, equalization, sulphides oxidation 
and/or precipitation, cheaical flocculation (with alua, iron salts, li .. and 
polyelectrolytes) and sedi .. ntation; 

(c) Secondary treatment: aerobic biological treatment (compact vs. 
extended units) and oxygen requir ... nt calculations; 

(d) Sludge production and final disposal; 

<e> lzpected efficiencr of the priaary and secondary treatments and tbe 
diff icultJ of obtaining a final effluent that .. ets the legislated enviroD11ental 
qualitJ standards; 

(f) Standard aethods of analrsing tbe pollutants that are cO!lllOnlf found 
in tannerr wastes; 

<g> lquiP119nt suitable for treating tannery effluents: screens, puaps, 
blowers, diffusers, surface aerators, clarifiers, thickeners and 1ludge­
devatering devices. Technical paaphlet1 on treatment equip11ent available froa 
various European suppli~rs were exaained in an effort to 1e.:cb for siailar 
equipaent available locally. The paapblets can also be used for theoretical 
training. 

The expert gave bis Indonesian counterparts three technical rapers: 

<a> "Tecbno-econoaaic studf on .. asures to aitigate the enviroDll8ntal 
iapact of tbe leather industrJ, particularlf in developing countries" 
(April 1984), bf David Winters, UllIDO consultant. A coaplete and detailed 
survef of tannery va1te1 pollution, this paper contains descriptions of 
tr••~ .. nt technologies and should be verf useful, in the expert's opinion, 
for upgrading tbe Indonesian te .. •1 theoretical background; 

(b) "Assistance in the establishllent and operation of a pilot and 
de110n1tration plant for tannery effluents treataent at Estancia Velba - a.s. -
BrazU" <first phase Julf 1984 and second phase llarcb 1987), bf Giuseppe 
Clonfero, UJIIDO r.onsultant. These reports wbich contain inforaation and data 
on the testo end results ot UJllDO 9roject US/BIA/80/166 in Brazil, should 
prove u1•ful for iaproving tbe counterparts• knovl9dge of tannery wastes 
treatment. 
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It is expected tbat these pape~s will also belp prepare tbe Indonesian 
teaa for tbe next aission of an expert on effluents. 

B. P•llowsbip 

Jack TbeemMs. Chief Technical AdYisor (CT.l). requested the expert's assist­
ance in preparing a progr .... for a fellowship in tann•L"7 effluent treat.ant. 
The project foresees a fellowhip of 6 aan-110nths 0 all of it abroad. and 
IIDL&l bas selected llr. Sunaryo as the candidate. The expert's proposal for a 
fellowbip progr .... and bis rationale therefor are reported in annex I. The 
fellowship progr.... was tescribecl at a .. •ting held on 8 August 1987 at 
IIDl.Al. Attending the .. eting were: 

llr. ~oentoro Soebijarso, •ational Project Director 
llr. J .F .II. TbeemMs. CTA 
llr. ~oesnao, Project llanager 
llrs. Suliestfah, Project Officer 
llr. G. Clonfero, UllIDO expert 

In general, the proposal was accepted bf those present, vbo said th•J preferred 
that the fellowship consist of 1.5 aonths at the Centre technique de cuir 
(LJon, Prance), 1.5 months at TlfO (Vaalvijk. •etborlands) and a one-aonth 
studJ tour in ItalJ. 

It was also agreed that &DJ surplus fellowship funds be spent to 1end the 
candidate on a s4ort <rougblJ one week) visit to Japan to Yisit a fair that 
will feature equipment for waste-water tre•t.ent. (The date of this fair will 
be provided bJ the Japanese Bllbassf in Jakarta.) Japan was chosen not onlr 
because the technical level of its equip119nt for trealing effluents is high, 
but also because the equipment is aarketed throughout the world, including to 
Indonesia. 

At the end of the ... ting it was agreed that IIDLAI would subait a 
request for such a fellowship to the Goverm1ent and to UIDP. UllIDO will have 
to decide whether it c~n be realized and will have to spell out details of the 
progr ..... 

c. Effluent analrsis laborstorx 

At the existing IRDLAI effluents lahoratorr, the expert and bis 
counterparts analrzed s098 waste-water saaples from outside tanneries, 
specificallJ tho1e at llagetan. ?be aia of this exercise wa1 to verifJ the 
counterparts' faailiaritJ with effluent an41J1i1 and the abilitr of the 
laboratorr to undertake 1uch anal1si1. With re1pect to the latter, it was 
noted that the equipment v11 poor and tbat 1098 iarortant capabilities (1uch 
11 apparatus fnr COD, BOD5 and greases deteraination> w.re lacking. A list 
of the equipment needed to ainiaallJ upgrade the laborator1's efficienCJ wa1 
then prepared and subaitted to th• lational Prnject Director (9PD) (see 
annex II). These iaprov ... nts au1t be aade a1 soon 11 possible, for 
•nal1tical control will be tbe ao1t iaportant activitJ of tbe IIDLAI teaa in 
the next few aontbs. It is to be hoped that UJIIDO will use paft of tbe 
r ... ining budget for the purcba1e of essential equipment tbat i1 not available 
locallJ. 

D. Pilot- agd 11b9ratorr-1cale effluent treat11tpt plagts 

At IIDLAI there are several laboratorr-scale effluent treatment plant• a• 
w.11 as a pilot plant with a capacitJ of 2-3 cubic aetres per daJ of waste 
water. A flow diagraa of this pilot plant is presented in figure I. 
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Plow diagr• of tile IltDL&I pilot plot 
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These plants were in•talled 88Yeral J8&1'S ago. SOiie te8t8 v~ treated 
tannerf effluents baYe alreadJ been carried out. bat witb uncertain re•ult•. 
Ia tbe e:spert•• opinion. tbi• uncertalntr ~· due more to a lack of espertl•• 
oa tbe part of tbe Indon••ian te• tbaa to poor plant de•lgn or .. ulpmeat. B~ 
judge• tbat it i• unaece••&rJ to la•tall furtber pilot or laborator, plant•. 
Once tbe level of •spertise ba• ri•en. tbe esl•ting facilities will prove 
u•eful for d..an•tratioa and esperillental parpo•••· 

The aeration deYices u•ed in tbe biological treat.eat are Yer~ priaitive 
(tb•J are •iaplJ perforated pipes>. bat tbeJ aar be easllJ replaced bJ 
diffusers vltb better o~gen transfer efficlencr (for esaapl•. pol)'etbJlene 
di•c•. 21 ca in dl1Seter. 1111. or BIL 215. aade bJ •oti• and co•tlag tto eacb, 
can be iaported). · 

1. Gaablru te•tn 

This tanner,, wbt cb ii owed by I-.U. is located at Togallarta. 
IIDLAI u••• it for aating tbe leattier tllat will be flal•laed at its l11titute 
and al•o for tanning •tins and bides fram out•l .. t ... erte1 in tlae coar1e of 
providing assistance vitb new proces1es ead/or lmpr~ag old oaee. 

If a •i11Pl• va1te-vater treataeat pl .. t .are to be installed at 
G .. biran, it aigbt, la tbe espert'• oplnloa. serY• as a tralnl1g ba•• and •• a 
de110n1tration unit for other tanner1. ~ tlte , ... t'-9, it WIDWld alti1ate tbe 
environaental iapact of tbh factor,. coacaerl .. la tlal1 oplalOll, i.lae 
participants in tb• I August ... ttn1 at IIDLAl asreed it llD81ct be better to 
baYe a treatment plant at G..ibtr.. tll.. to lairtall a aew pilot plaat or 
i!'lproYe tbe Hilting oae. !be espert Jiu ,..,..., a cleslp for t ... ~OfO•ed 
liaple priaar, tr•at.ent ~lant. !be ... 1,...t to be laported aad -.,rosl•te 
COit• •r• lilted in anaes III. 

r. ~iM at I•p 

A -•ting was beld OD 31 AlllHt ad l ...... 1987 at IaAI. Aboat 
40 per1ons, including Yarioas .. tlloritie• of tile edlllalstratiY• &Ml lDcla•trlal 
•ectors of tb• Indonesian ..,.bllc, toot pewt <• .. tll• list of pertici,..t1, 
annes IV). Tb• espert toot part la tbl1 .. etiag bJ deliverta1 •lecture C•e• 
annes V). 
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II. 0!1ID ACTIVITIIS 

A. ll&getaa cluster 

Tbe e:11.-,ert, together with th• C1'A and with bis IIU>LAI counterparts, 
wisited th• small-scale tanneries and leatbergoo1s manufacturers at llagetan. 
'lll•J inYestigated the enYiro .... nttl probl... .ad collected waste-water sm.p!es 
frc" the tanneries and sa11pl•• from tll• Gandc.ng Rinr. 'Ill• results of the 
analJHs, carried out at the IRDLAI laboratorJ, are r:.ported in the table 
below. 

On that first Yisit it va• tlrOught useful to plan a ... ting with the 
tanners of the area. This ••ting. which toolt place at llagetan on 24 and 
25 August, was attended bJ about 30 persons of the cluster. At the ••ting 
the ezpert described some possible int•~•ntions to oYerca.e the air~rne 
D.Uisance (the most urgent complaint of the neighboarboocl) and proposed that a 
c~n plant be installed to treat the cluster'• effluents. 'the flow diagr­
of the proposed treat.ant plant ir. shown in figure II. 

'the suggested treat.eat is ney si11ple: scrHning + spontaneous 
sedi•ntation +sulphide ozidation vitb an 11n+2 catalJst+ biological 
treat.ant. Por further details of the proposed interYention, ••• annez V, 
it .. on the llagetan cluster. 

Daring the s ... ••ting, two 119Rbers of the IllDLAI effluents te .. gaYe 
lectures: llr. Sun~o. "lffluents, goYerDMntal law and the l;anning 
industey", and llrs. Padji lcliari, "Tb• i11pact of pollution froa the tanning 
industey on the RiYer Gandong". 

B. Garat cluster 

The situation at Garat is C011pletel1 different froa that at llagetan. At 
Garat, th• Yarious ... 11 industries (ll&DJ of vbicb are cottage industries or 
are seasonal in nature) are spread tbruaghout the urban tissue in such a waJ 
tb•t it i• i11pOssibl• to d ... rcate the industrial and the residential areas. 
'Ille liquid (and IOlleti•s the solid) wastes are disposed of together with the 
arball wastes in two open channels tbat also receive clean superficial waters 
and rain water. Tile total flow in the two channels is too great to allow all 
tbese waters to be treated in one plant, so a new canalization for tbe 
industrial efflaeDts aigbt be th• onlJ solution. IY•n if the esisting 
cbaaaels .. re used for the indust~ial effluents, pipeline installation costs 
would be veey bi&Ja. Tb• technical and economic r-ification• of tbe 
alternative solutions 1boald be studied bJ a bJdraulic engineer. 

Tb• espert f .. la, bow.ver, that neitbor of tbe tbe1e solutions will be 
satiafactor, in the loag raa <••• annes V) and that tanners will probablJ have 
to be relocated. lie ••U••t• •OM interia •aaurH, tbe Frst of which is to 
install drama aad pacldl•• ia the COlllOn serYice factlit7 and ast the tanners 
to do tbe ltatng aad aabatring of their bides and •kins ~here. This would 
coac .. trate aa iaportaat part of the tann•rJ pollution at a single point: 
.0-50S of the total IOD5 aad COD, 50-60S of the total suspended solids and 
aboat tor. of the total Hlpbide1. 

Si•ltaaeoualJ, the tuners should be Hked to install a few ver1 staple 
facilities, such •• ..... 1 screens and cbrOM precipitation or rec1cle, that 
... ld farthsr imprOYe the qaalitJ of their effluents. 



Analr•l• of tannerl•• wa•te-water at Ragetan and of water frOll th• Gandong liver 

Pat&Mttn 

SettlHble Su.pend•~ 
IOD5 DO COD c1- aaterhl •oltd1 

SaaplH ~/ (ag/l) (ag/l) (ag/l) (ag/l) (ag/l) (q/l) 

81 
U:.tlltered - - 2 890 - 38 1 06 
PUtered - - 1 283 772 - -

•2 
Unfiltered - - 829 -- 10 968 
rut.red - - uo 551 - -

liver CU 5.4 5.9 13 19. 7 - -
River (2) 50.8 2.2 89.6 118.2 - -
llvtr (3) 38.8 2.3 49 169.4 - -

•' •1 • Kagetan clu1ter effluent (after ezi•ting treat .. nt) at 9 •·•· 
12 • rtagetan clu1ter effluent (after ezi•ting treat .. nt> at 11 a.a. 
llver (1) • Gandong Rlver above the Kagetan clu1ter 
liver (2) • Gandong liver below the Ragetan clu1ter 
liver (3) • ~'ndong River below the Kepala unit (chrome tannery) 

·--------~~~--~--~----~--~----~--------~ 

Total rtxed rHldue 
10Ud1 at 550 •c 
(11&11> (agll) 

5 100 1 830 
3 604 1 328 

3 550 1 uo 
2 582 au 

2 140 

5 760 

6 570 

... 
w 
I 



Figure II. Plow dlagraa of a propo•ed effluent treatllent plant at Kagetan 
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the ezpert can~ot foresee wben tbe neKt ef flaeats treat..at ezpert 
aission will be scheduled bf mIDO. ..nrtlleleH. tile aatlOllal te• ••t 
carrJ on the project actiwities. It is tbe eapert'• opiaioa tlaat. at tile nry 
least, the following progr- -•t be carried oat b7 tile C091l~. aad Ile 
hopes that the IPD and the CTA will periodicallJ reriw tlleir prosreH aad 
probleas. 

It is essential tbat wbat bas been gained ia tla••• tllO aoatla9, .._tiler it 
is a little or a lot, not be lost. hrtbermore. tile project llu reaclaed a 
kind of understanding with the tanners at llagetan and Garat, aad tlli• 
understanding aust be respected. 

:fa) l"be effluents' laboratory -st beccme fullf operatioaal: tile 
locallJ available and iaported equi,..nt -•t be lastalled .. sooa .. 
possible. KeverthelHs the counterparts ••t ia tile •aatt.. wrk witla tlae 
existing one, iaproviag their abilitJ (theoretical and practical) to carry oat 
effluent uapling and analrsis. Tb•J can aate UH of .... l•• fr. tile 
Cmabiran and Budi llalcllar tanneries or otber taaaeri•• ia tile Y~atarta region; 

(b) the ezpert suggests utilizing the existing ~ at ladl ..._r •• 
a "field ezperience" for the counterpart t••· ft• coaaterpart te• (8111bers> 
aust follow the plant's dar-to-daJ operations. tbe performace of cacll stage 
of treatment, the existing or -rging probl- and so oa, aad it ••t try to 
interpret th• bJ Mans of laboratory analJHs; 

<c> At the saae ti•, ther .... t continue tbelr theoretical traiaing b7 
studJing the technical papers given th .. bf the eapert; 

(d) the counterparts aust trr bJ all •ans to find out wbat eci•i,..at 
for treating wastes is available in Indonesia (c01111erclal listings in the 
telephone director,, engiaeering companies and enviroamatal institutes are 
soae suggested sources of information). It is iaposible for tb .. or for 
foreign experts to plan anr projects or give DJ technical suggestions without 
kn.>Ving wbether equip119nt is available locallJ. It is also necessary to 
iaprove the liaison bet1Nen the project and other Yogfakarta institutions that 
are involved in environmental affairs. Tbis can be done through ••tings, 
the exchange of technical infor11ation and reciprocal h•lp (for instance, 
IIDLAI can ask thea to carry oat analrses that reciuire sophisticated 
equip119nt, such as an atoaic absorption spectrophot011eter); 

(e) Tbe counterparts -•t keep in touch with the tanneries at Bagetan 
and Garut and oceasionallJ visit thea to learn of new develo,..ats. In 
particular, th•J 11Ust solicit tbe tanners' reactions to the suggestion ll&cle at 
the IIDLAI ••ting on 31 August and 1 Septeaber. Proa Garut thef 811st obtain 
a complete aap of the cluster, including tbe ttflD channels, the area proposed 
for relocation and the area available f~r the plant installation. rroa 
Bagetan th•J 11Ust obtain an ans"9r as to the Pf)ssibilitJ of undertaking a 
joint treatment ~lant together with tbe lepala Unit tann•rr and also obtain a 
aap of tbe area together witb other infor11&tion such as tbe predoainant 
direction of the winds and tbe shape and features of the land surface. 
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PROPOSID PIMI? 

Official candidate: llr. Snaqo 

A. FtlJ.awlliD Kocr 

1. Traiain at two of the follawiag lvopen ltatlatr ia•titatt•: Al 

Cntre teclaniqae d1a cair 1 LJOD. rr .. ce 
no. VulwiJk. aonud 
Stuioae •per1-tale Pelli. -.pou. ItalJ 
Briti•h Leatlaer .... fact•rer• Research .b•ociatioa1 Bgllaa1 UDited Kiagdcm 
V.atdfttsclat Gel"Mr•chal• b•tliagn <Tnnimg School>. Federal ..,.blic of 
Ge~J 

S•bject• to be co-..red/actiYitin to be carried 011t: 

(a) .laalJtical •tllod• for taaaery 1ffl ... t1 nd •olid wa•tH; 

<b> ruuaerr efflatnt ~haracteri•tic•; 

<c> Teclanique1 for redaeing pollution frC111 taaaerr proce••••; 

(d) SurY•J of enYiro1111ental legi1latioa; 

<•> Yi•it• to ind1a•trial-•cal• treatmeat plants. 

2. A •t!dJ toar in ItalJ. acc011PUied bJ a local tann•rr efflunt• •ZJ4rt. .I!/ 
Tia• to.r Wtlld inclade a two wek star in th• Pila area to 1tadJ an iadu•trial 
treat.eat plant Uaboratorr. plant operation and maiateauce>. to be selected 
frC111 ~ the following: 

Caoiodepar Spa, Ponte a lgola. a plant tbat treat.: 4 ,000 cubic •tres per 
daJ of efflant• frClll 150 tuaeriH as wll H 1, ·,:. cubic •tr•• per daJ 
of urban ef flaeat• 

Societa Recupero Cra.> Spa, s. Croce 1. Arno, a centralized l.:-ect.eat 
plut tbat recoY•r• 2,0JO kilogr ... per daJ of Cr203 frC111 about 
200 taaneriH 

Tb• centralized plant at s. Croce •· ArD0 1 a plant that treats the 
effluents of 400 tanneries as w.ll as aunicipal effluents 

Tbe centralized plan' at Ponte a Cappiaao 1 a joint treatllent plant serving 
15 tc :aneriH 

a1 well a1 two tiMet. spent visiting various treatllent plants for tannerr 
effluents and solid wastes tbroughout ltalJ. 

•' Tbis listing reflects tbe espert'• ranting vitb r•1pect to overall 
saitabilitJ. When tbe in1titute1 are being cbo1en. tbi1 ranting 1bould be 
taken into account. 

ll Tb• espert would be available, as a 1bort-tera coa1ultant, to a11i1t 
the candidate during bi1 1tadJ tour of ItAlJ. If tbe Indone1lan aover ... nt 
and UllDP agree, a Gover ... nt n011lnatlon of tbe expert .. , be u1etul. 
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3. A 2-4 daJ Yhit to a fair dewoted to eci•ii-at for treating effl•-t• aad 
solid wast.es; to be scbedaled after ascertaining tb• date of a ••itabl• fair. 

a. Basis for tbe prnosal 

1. Tb• eapert does aot beli•Y• tbat res•lar cnr••• of siz .,.tbs' nratioa 
ar• ani\able, as bad beea fores"• in th• origiaal progr-; in aar cue. 
sh .. tbs ...,.ld be too loag a time for a specialized cnr•• ad too slaort for 
a c09rse at tile grU.ate <post-uiY9nitr> lenl. So w -•t look for a 
••itabl• co.rs• at a Baropeaa leatber i .. tit•t.e tbat can proYide training in 
tbe treai-t of taaaft7 efflants. It lllDtlld be preferable, for ••nral 
rea•oa•, to split tile fell01Nlaip iato senral sbort period• at differeat 
luU'" ~.... first, bee•••• it lllDtlld be aa ertra c•ne, it is aliblJ tlaat 
• esp,rt ia tills area w.ld be ule to dewot.e siz .,.tbs to it. Secoadlr. 
tile caadidate'• iatenst ..,.ld probablJ decliae after a time. LastlJ, eacb 
iutit•te llu its Olla approacla to aad •Qerince in effl ... t• treat.eat, UMl 
lt ...,.14 be best for tlM caadi•t.e to bee- ae4)9aint.ed witll .we tbaa on of 
t11911. !Iii• ... 1d slaarpea bis critical facilities aad lllDllld be especiallJ 
uehl if his bolrledge is to be applied in IadoaHia _. adapted to tile 
coaaay's ...... 

2. Ia tb• ezpert'• opinion, tile stadr toar la ItalJ would be an eHeatial 
part of tbe training of tile candidate and ... t be carried oat after tbe 
training at the leatber institutes. RaYing gained tb~oretical knowledge, tbe 
candidate will tben aeed practical ezperienc•. Tbh can be acquired bJ 
Yisiting •- industrial plants, botb large and nall, to ... eqaii-at being 
installed, to learn &boat tb• dar-to-daf operation aad aainteaance of tb• 
sr•t... and to gala f irat-band infon1atioa about tbeir perfoftl&Dce and tbeir 
probl.... Sacb practical tDovledg• wovld be difficult to obaia la institutes, 
wbicb baY• onlr pilot and laboratorr plaata. <EY•• tb•H are someti•• not in 
operation, becaa•• tbe treatlleat of effluent• i• declining ia Europe.) 

It is propoaed tbat tbe tour take place in Italr because tbat i• tbe 
coantrr vitb tile ••t advanced leatber industrr. Tb• candidate would com 
across a wide vari•tJ of interesting effluents and solid vaates and would be 
able to obserYe tbe treatllent and recoY•rf of otber bf-products. He would 
also ••• <even if on a different scale) SOiie situations siailar to tbo•• 
ezisting at llagetan and Garut. (Years ago, tbe conditions at Santa Croce were 
probablJ ••rr Qiailar to tbe preaent-daJ conditions at Garut.) 

If a studr tour of Italf i• conaidered wortbwbil• and agreed to, th• 
organizers 11aat, in tbe opinion of tbe ezpert, go a atep further and arrange 
for a local ezpert to acc011P&nf tbe candidate daring bis star ta ItalJ. It is 
bard to iaagia• tbat a candidate alone in a foreign countrr and without 
contacts could benefit fullJ froa this opportunitJ. 
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SUGGISllD LIST OP IQUIWI to • 1*URID POR 
TD BPfLUllllS .11111.YSIS LUOMiOn 

2 COD reflaJt apparata•••· eacb consisting of: 

1 siz-baraer beating ... tl• 
6 ~flaJt apparataH• <250 al Irle-pr flub 

vitb groaad-glu1 24/40 aecta ud 300 - Li•ig jacbt•> 

span perts: 

2 reflaJt apparat•H• (glu1> 
10 lrl-pr flub. 250 al 
10 Erl• pr flasks. 500 Ill 

&pprozi .. t• total price: S3.000 

2 10P5 re!pira.etric appar•t!•••· eac~ coasi1tiag of: 

1 siz-place stirring deYice 
6 aoo5 bottles vitb caps. -rcu~ tubes. Li<'ll/silicoae containers 

aad stirring aacbors 
6 sets of iatercbaageable 1cale1 for direct reading of BOD5 Yalu•• 

spare parts: 

20 8005 bottlH 
4 sets of rubber driY• belts 
1 refill supply of cbeaical1 <nutrient. checked BOD5 pills. LiOB) 

Approzi .. te total price: $1,500 

l distillation apparatus for 1183 aad phenols. con1i1tiag of: 

1 beating aantle for 500- and 1,000-lll fla1ts (ground-gla11 24/40 nect> 
1 500-lll fla1t, 24/40 neck 
1 1,000-lll flask, 24/40 neck 
1 condenser, 24/40 neck (see EPllA Standard lletbod1 of Water Anal11i1, 

cited below) 

spare parts: 

2 500-lll flasks, 24/40 neck 
2 1,000-a.l flasks, 24/40 neck 

Approzi .. te total price: $600 

2 111aetic stirrer apd stirring 1gcbor 1et1 

Approzi .. te total price: S300 

2 .,ggetic stirrers with b1atip1 platt 

Approziaate total prict: $450 
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3 solwent-eztraction apparatases (Soldllet glassware), eacb consisting of: 

1 reflaz apparatas, large-nect, 250 al capacity 
1 5oo-.J. PJre~ balloon, 24/40 nect 

Approziaate tot~l price: $500 

A Standard llethods for the Ez .. ination of Water and Vast .... ter, pablisbed 
bf A8erican Pablic Health Association (.IPllA), latest edition 

Approltiaate price: $100 

1 apparatas for collecting composite samples, batter,-operated, 
incladlng batter, charger and accessories 

Approd-te total price: $1,500 
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.... , Ill 

IQUIPllllT POR DI Pl:OPOSID PRDIUY TD&DlllT PLAIT AT 
DE CAl9IIWI UMDr 

tile following list of ... i,..~t i• ..._ .. OD a -.zi ... dailJ effla•~~ 
wol ... of 50 cabic .. tres 8lld a fiwe-stap treat..at scb ... <figure Ill): 
scrHaing; -.a,.lizatioa ud •al,Aid• oridatioa; ch•ical floccalatioa; primarJ 
se41i•atation; ud sladge d..,.tering. Tia• starred lt- <•> are ezpected to 
be obtaiaabl• locallJ. 

Figare III. Proposet prill&l'J' treat.eat for efflaents 
of ta. tmery at Galbiru 

----------, 
I 

• • • I l'Dl • I 
I 
I 

• I 
I 
I 

-----~-----~, aJ. I 
.ICU 
i 

cf> n ... __ ..: _____________ _ 

m·n 1 · • I 
t ! 

I 

I 
'IDl 
I i=::I 

T----·-·--·-·-·-·-·-·---~ 
I 
I 
I 

Scr11eaing 

(cal) 1 bar screen (to be muaaallJ cleaned) 50 ca wide and witb bar openings 
of 0.5-1.0 caJt 

or, alternatiY•lJ, 

1 self-cleaning brasbed screen <Part.ood tJPe) vitb a capacitJ of 
20 cabic .. tr•• per boar ud 1 .. openings 

Possible •appliers: Italprogettl laglaeering, Via Gr ... ci, Ponte a 
Sgola, Pisa, ItalJ, or Longwood lagiaeerlng, Huddersfield, U.l. 

Approzlaate price: •6,000 

lgualizatiop tpd 11lpbide 01idatioa 

(YAl) 1 reinforce41 concrete taat, 6 1 3 1 3(b) .. tre1, vltb a capacitJ of 
5• cubic •tre1• 

(SCLl) 1 centrifu1al blOllMr witb a capacitJ of 10-100 --3tb at 2.5 • R20 

Possible suppliers: rPS, Coacorezzo, Kllaa, ItalJ (llodel 30122) or 
Si ... a1 llettra, Via r. rtlzt 29, Kilaa, ItalJ 

.&pprostaate price: '1,500 
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(IDU 8 polJUr•tbane foaa air diffusers 

Possible supplier: FlJ&t, Boz 1309, S-171 2S Solna, sw.den (llocl•l 470:!) 

Approxiaate total price: $250 

(Pl) 1 eccentric screw pu11p (llobno tJPe) vitb a capacitJ of 10 cubic .. tres 
per hear 

Posaible suppliers: Ercole llar•lli, Via 2• Baggio 10, Sesto San GioYanni, 
ftilan, ItalJ (lloclel D60); All ... iler Seeberg Paapen, Postfacb 1220, 
;.t.-4272 Urcbbellen, federal Republic of GeraanJ (lloclel SEP200); or 
•etzscb-llobno Paapen, Liebigstr•••• 28, ~=6• Valclkraibarg, 
Federal Republic of GeraanJ (llodel ••O> 

Approxi .. te price: Sl,600 

Cb .. ical flocculation 

(fl) 

(Sl, 
S2) 

(PDl, 
PD2) 

1 concrete tank, 1 z 1 z 1.5(b) .. tr••* 

2 •••••1• of glass fiber (or other acid-resistant aaterial), 
each equipped with a 5-horsepower electrostirrer and eacb baYing a 
capacitJ of 500 liters* 

2 .. tering pu11p1 1 each with a capacitJ of 0-30 liters per boar 

Possible suppliers: Officin• lleccanich• Gallaratesi, Via C. Tenca 1, 
Kilan, ItalJ (lfodel DOXAll 15 z 25) or Dosapro Kilton RoJ, Piazza IV 
•o~ellbre •, Kilan, ItalJ (llodel llILllOYAL A 11,11) 

Approsiaate price: $500 <•acb) 

Priaary sedi .. ntation 

(01) 1 reinforced concrete tant with pyraaidal bottoa <slope 600) with 
central CJlindrical baffle and outlet ... ir, a total volU99 of 10 cubic 
.. tres and a surface of • square .. tres• (2 s 2 .. tres) 

<P2> 1 eccentric screw P1111P (lfohno type) having the .... specifications and 
suppliers as Pl 

Sludge dewatering 

• dr,ing beds for sludge dewatering: 2 s 5 z 0.5-0.7 .. tres• 
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ADDez IV 

LIST or PARTICIPAllTS Ar TD IIDL&I m:IK Oii 31 AUGUST-1 smma 1987 

llr. Garjito P.S., AgencJ for Ind11strial llesearcb and Deweloi-nt 

llr. SJalnrir SJarif, Directorate Gen~ral for llllltiYarioas Iadastr1es 

llr. Abdul Aziz, Directorate General for Sllall-Scale Iadastries 

llr. S. SJabrier, Directorate General for S..11-Scale Iadastries 

llr. lakub, ProYiacial Office ~f tbe Biaistr, of Indastr,, East Jaya 

llr. s. •&rJo, ProYi!acial Office of the llinist~ of Iaclastr,, Youakarta 

llr. Sosrin, Bini Indast~ial Estate, Bagetan <LI«) 

111'. s ... ubadi, P.t. Aneta Cbarma, Bagete 

llr. Santoso, P.D. Aneta Usaba, Bagetan 

llr. ladang D&rJuti, P.D. &aeta Usaba, Bagetan 

llr. Cbafid Sundli, Institute for BaYir0118eatal Researcb 

llr. Siglt RernCNO, Institute for Tecbaical BnYirb .... atal Realtb 

llr. Jact r.11. Theeaws, UllIOO ezpert ia fioisbing bides; Ct.I. 

llr. Gaiseppe Clonfero, UllIOO ezpert in waste-water treatment 

llr. Hasan Basalmah, Counterpart of bides project 

Y.r. llucbtar Lutfie, Coanterpart of bides project 

llrs. Vidari, Coanterpart of bides project 

llrs. lleiJanti, Coanterpart of bides project 

llr. loentoro, IRi>LAI 

llr. loesnan, IRDL&I 

llr. Sunar,o, Counterpart of waste-water treatment project 

llrs. llulati, Counterpart of vaste-vater treatment project 
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Kiss latnawatl, lRDLAI 
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llrs. lasllowatl, lRDLAI 

llr. lcaljo, IIDLAI 
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.&nnez V 

awJllICATIOI or G. CLOllFDO AT TB 1 SBPTlllBD 1987 lllBTIJIG 

Tb• ti.. of •J star in roar country has been too sbort for .. to gain fall 
tnowledge of local conditions; therefore. I apologize for &DJ error I .. , 
ca1111it in tbis speech and ast JOU to correct .. as necessary. I shall also 
lite to tbanlc the IIDL&I Director, llr. Koentoro. fo~ this initiative wbicb 
gave .. the opportunitJ to star with various authorities of tbe adainistrative 
and industrial sectors of the country so As to obtain a more CCJllPlete view of 
all sides of Indonesia related to water-treatment. 

In tbese dars. accord::: to a not secondarJ aia of this project, and as a 
UllIDO ezpert in tannery effl~onts treatment. I have visited together with 
IIDL&I counterparts • .aDJ tanneries and spoken with several people at roar 
UaiversitJ and enviro1191tntal institutes. TodaJ I will present llJ first 
impressions of these visits and farthet'llDre, as dictated bJ llJ project duties. 
I will try to offer SOiie saggestions and reca.11endations. Before this. 
however. I wish to giY• JOU some general information which I consider verJ 
important to a proper under•tanding of the follow!:; speech. 

I don•t want to spend ti .. describing the natare of pollation caused bJ 
the tanning industry (Indonesia's of course is the .... as every country"s). 
on the other hand I do want to r,..ind JOU that, in llJ opinion, this industrJ 
<which utilizes a sub-product of th• most important ali .. ntarr one) bas a bad 
enviro1181tntal reputation 111>r• for its nuisance (especially the bad ... 11> than 
for its real danger to health (no particular professional diseases are 
reported for the tannery workers). rurtbel'llDre, I want to underline that 
tannery effluents treatment is not very easJ or without probl ... ; also to 
point out that tanneries located in more developed countries are a long V&J 
froa having resolved their probl .... 

These difficulties derive froa various causes: 

(a) Tb• lact of technological treatments able to assure at acceptable 
costs a final effluent with the characteristics generallJ requested bJ 
enviro1181tntal legislations (in particular COD, a1111ania nitrogen and 
chlorides). This dlfficultJ, of course, could be resolved if the tannery 
effluents, after a suitable pre-treatment, w.re to be treated in a joint plant 
together with a reasonable lllOUnt of urban sewage (unfortunatelJ, this 
possibilitJ very seldoa occurs: in general, the manicipalities are the last 
to install treatment plants); 

(b) Tb• large quantitJ of residual sludges: 100-150 g of sludge (as dry 
.. terial) vbicb are produced after CQllPlete treatment - pri .. rJ + secondary -
of tbe liquid wastes froa 1 tg of bide (i.e. 2-3 liters of liquid sludge at 5~ 
of drJ aaterial). The final disposal of these sludges (both liquid and 
devatered) constitutes a .. jor probl .. ; at the llOllent no alternative to 
landfilling is available. SOiie studies have been under~aten to evaluate their 
possible utilization in agriculture, but practical results are not available; 

<c> Tb• installation of a tannery effluent treatment plant a&J (especiallJ 
in particular local condition•> increase the envitollll9ntal airborne nuisance. 
Therefore 110re sophisticated and espensive technologies are 1011eti .. 1 
requested. 
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Vl~h regards to the Indonesian situation I consider the following: 

1. BDYirowntal ledslation. ft• indastrial effluents qualitJ standard• 
requested bJ roar law llo. 173/llen~H/Per/VII/77 tabn 1977 _, be reached onlJ 
with great difficultJ bJ the tanning industr,; furthermore th•J appear too 
strict enn if ca.pared with the legislation of other Mre-denloped contriH. 
u an ezaple I ban copied here the liaits illposecl bJ the Italian law for the 
110st significant pollutant• freqaent in the tanner, efflaents: 

CoarH uterial 

Settleabl• solid• 

8005 

COD 

Salpbide 

183 
<total> 

er+6 !/ 

cr+3 

Phenols 

pH 

Indonesian legislation 

0 (3 _, 

1 mg/l (Wight) 

20 <uz 30) mg/l 

50 <mu 80) mg/l 

0.1 mg/l 

0.1 mg/l 

0.1 mg/l 

0.1 mg/l 

6.5-7.5 

Italian legislation 

0 (10 _, 

0.5 till 
(YOi.--:r.boff 

cone 2 b) 

•? mg/l 

160 mg/l 

l mg/l 

15 mg/l 

0.2 11g/l 

2 ag/l 

1 11g/l 

5.5-9.5 

!/ •or11allJ onlJ cr+3 i• present ln the tanner, -••te. I baYe copied 
the llalt of Cr+6 because there ls DO indication lo Indonesian law for 
cr+3. 

2. L9cal egperlepc~ lp iadustrlal treabl!pt plaat iastallatloa. In ., 
cplnlon, Indonesia at the llOlleDt lact. local expertl•• la iadu1trial effluent 
treat.eat and particularlJ lo the ladu1trial tanner, 1ector. Both the 
industrial and the consulting englaeer1 (goverwatal and private) are vltbout 
&DJ practical experience in tbl1 field. 

3. lg•ll!ll!at. furthermore, a wide choice of 1uitable equipment i1 not 
aYailable ta the IodonHiaa •rut. The onlJ tanner, treat.eat plant I 
vi1ited wbo1e equipment va1 techaicallJ acceptable bad totallJ i11POrted both 
ltDow-how and equipment frOll Japan. ?Jae other plant project1 were poorlJ 
de1igoed and their attempt• at treat.eat were de1tloed to failure. 
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After tbis introduction, I will spealt oa the cl••ters of ..all-scale 
tanneriH at llagetan and Gant. 1 ... eapected to elaborate blo c~ treat­
-nt plants for tbH• iDd•strial areu <u reported ia ar job deacriptioa, 
altbougb 1 cannot U!lderstaad laOlf, vitlloat a prelilliaary tecltaical aad ecoaaaic 
studJ, anron• could tbiak tbis poHiH• or nitable). 

Tb• two industrial clusters are cllaracterized by different coaditioas a1ld 
probl-.. 

(a) llagetan clu•t•r 

twentr-nine ... 11-scale t.aneri.. (220 persoas> and 9 leatbergoods 
.. nufacturers (30 persons). Tb• actual dailJ prodlaction capacitJ is 200 skins 
of sb .. p and goats (dried, 2-3 kg eacb) and 80 bo•i•• bides (dried, 6 kg, or, 
rarelJ, wet salted, 15 kg eacb). 

Tb• .. :d .. l capacitJ in tbe •d•ting stractures is &boat twice the actual 
one. All these industries are located in th• restricted area of the cluster 
and are utilizing the .... waste-water• collector desiga~ for receiYing onlJ 
tb• industrial effluents. At th• end of this pipeline a sedillentatioa tank is 
installed to detain tbe beaYier solids before th• final discharge of wastes 
into tbe Gandong River. Tb• present tYerage dailJ YO! ... of the waste waters 
is 15 al. Sine• tbe vol1111e of tbe cluster effluents is ..all and tbe 
working process is not bigblJ pollutant,• there is no present injur, or large 
danger to tbe enviro .... at. 

••vertbel••• tbe nuisance caused bJ tbe cluster activitr to tbe people 
living in tbe surroundings mast be resolved. To i11prove tbe situation 1 
suggest tbe following sbort-tera interventions: 

1. Install a ll&JluallJ cleaned screen (openings 1-2 ca> at tbe exit of each 
tanner, to avoid tbe pipeline clogging. 

2. Install at tbe bead of tbe two principal lines of waste-waters crllector 
two pits of 2,000 liters eacb, filled vitb clean water, to be Ulk at tbe 
end of tbe dar for cleaning <washing off) tbe pipeline. If, even after 
these int•Mrention1, tbe clogging continues, it will be necessarr to 1tud1 
a radical modification of tbe existing pipeline. 

3. Install a suitable paap for a 110re frequent and easr draw-?ff of tbe 
sludges froa tb• sedi .. ntation tank. 

4. Add li- periodicallJ to tbe residual sludge during its devatering tiae. 

5. Stop burning all tbe solid wastes inside tbe cluster area indiseriainatelJ. 
Tb• organic aaterials (tri .. ings, fleshing, shavings ltc.) and tbe •pent 
aimosa bark mast be disposed of in a sanitar, landfill if tb•J are not 
otberwise utili&ed <agriculture). In llJ' opinion, ~b• present srst .. of 
burning is aainlr responsible for tbe bad ... 11. 'fl~•se are tb• first 
steps to take against tbe bad ... 11; tbe second step is to install a more 
effici•nt treatllent plant. mo other alternatives are possible to tbe 
adoption of a COllllOn treatllent plant. 

*Liaing in pits reusin1 several ti .. 1 tbe s ... batb, vegetal tanning vitb 
aimosa bark instead of extract and liaited utilization of otber ch .. icals. 
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llo -.jor probl- ezbt ia tlae plant dimensioning. NenrtheleH before 
begiuing writ, a detailed project will be neceHary in order to: 

- define tlae area aYailabl• for the plant in•tallatioa and its 
•uitabilitJ a• regards eo••ibl• airborne nui•aace•; 

- find an area de•tined to receive tbe r••idual sludges and the other 
solid wastes. It is anreali•tic to begin a policJ of effluent 
treatm.nt withoat baying found a solution for the re•idual sludges; 

- decide if tbis COllllOn service .. J be utilized also bJ other industries 
of llagetan; for in•tance, the unit Carma Yasa. 

There are no large cost differences wben the plants have these ... 11 
di .. nsions; 110reo, .. r to concentrate the treablent in the s ... area mar be 
belpful in overcoaing future nuisance probl .... 

tile costs for plant installation, in 117 opinion, ... t be assumed bJ the 
GoYe~nt; the utilizers <tbe tanners> will paJ the operational and 
.. intenance costs in relation to tbe quantitJ and qualitJ of tbeir effluents. 
Once tbe plant is installed, we a&J realisticallJ ezpect an average reduction 
of near 10. for cr+3 and sulphide, near 80-9K for COD and BOD and 90-95t. 
for suspended solids but, as aforesaid, .,. .. st not claia to reach the qualitJ 
standards requested bJ the present legislation without a final dilution. 

(b) Garut cluste~ 

two hundred ano tbirtr-seven ... 11-scale tanneries (1,260 persons> and 
78 ... 11-scale leatbergoods aanufacturers (1,757 persons). The total tannerr 
production is about 300 bovine hides (7,000 kg) and 300 stias (500 kg) per day. 

The Garut cluster situation is ca11pletelJ different froa ~getan's: the 
various ... 11 industries (a&DJ are hOll8 and seasonal industries> are spread 
through tbe urban tissue of Garut in such a war that it is i11POssible to 
distinguish between tbe industrial and tbe residential areas. 

Tb• liquid and s011eti .. s tbe solid wastes are disposed together with the 
urban ones in two open channels vbicb also receive clean superficial waters 
and rain water. The total flow in tbe two channels is too great for hoping to 
treat all th••• waters in one plant. ror this reason, tbe installation of a 
new canalization for tbe industrial effluents ..... to be the onlJ suitable 
solution. 

Of course if ona is also tbinting to utilize tbe existing channels for the 
industrial effluents, pipeline installation costs will be verr high. Th• 
technical and econoaic aspects of this solution should be studied bJ a 
hJdraulic engineer. l'a verr r•luctant to accept this apparentlJ necessary 
solution for the following reason•. lnviro11118ntal probl ... never are coaing 
singlJ; in Indonesia JOU are now starting to face industrial effluents 
pollution but in tbe nest J•ars JOU will be asked to resolve as well tbe 
probl .. of air pollution and tbe bealth of the workers iuside the factori••· 
This proc••• ba• happened in tbe bi•torr of otber countries and will occur 
also in Indonesia, in ti... A9 well as for tb9 ben•fits cOlling froa tbe 
industrislization of the countr,, the people will also ast for a qualitativ•lJ 
better life. To ••J todaJ to tbe tanners in Garut, "install a treataent plant 
and rour probl ... are finished", would be an irresponsible lie. 
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l cannot believe that the present situation can be sustained for a long 
ti•: the nmlber and the varietJ of probl .. will reach an unbearable point 
in the future; what is true for this issue was true for resterdaf's. It would 
be a aistake, in ., opinion, to try to establish a comlOn destinJ for the 
leatbergoods .. nufacturers and the tanneries. The latter haV·"' dout-dess 
different probl811Si I don't see any alternative for tbea but relocation. This 
process of moving of course 1111st be realized progressively so as not to lose 
or daaage an industry so iaportant for a&aJ people and their f .. ilies. It 
will be not a painless operation, but to wait would be worse. Returning to 
the treatMnt plant, I cannot possibly tell you now what, in llJ' opinion, is 
the best solution. However, I shall try to suggest SOiie solutions which 11Ust 
be evaluated in the next months. 

The first solution .. , be to in•t•ll, in the com10n service facility, 
SOiie druas and paddles and ask the tanners to do the liaing and unhairing 
operations of their bides and skins there. Such Mthod would concentrate in 
the s ... point an iaportant part of the total tannery pollution: 

40-5~ of the total BOD5 and COD; 
50-6~ of the total suspended solids; 
about 9~ of ~be total sulphide. 

It will be siapler to install a treatMnt plant there for these effluents; the 
relocation .. , be progre ... d over a longer period of ti ... 

Si1111ltaneousl1 the tanners should be asked to install a fev, verf siaple 
facilities (like .. nual screens and chrome precipitation or recycle) in such 
way to iaprove even fur-· er the quality of their effluents. If tbe installation 
of an industrial pipeline aust te undertaken, it is arguable that the treatMnt 
plant be installed in a suitable area and in such a var tbat the plant can be 
graduallt linked to new or reloeated industries Ctbis means in an area near 
future intl11strial clusters). 

I will suggest that UNIDO •pend part of the sbort-tera expert's tiae for 
a aission specificallJ destined to studJ the Garut probleas because I think 
tbeJ are too complex for resolution in a three days' visit. 

Recomendations 

In lllf opinion, the existing legislation is too strict for the present 
capacity of the Indonesian industrf (especially saall-scale). If the 
Gover11J1ent wants to support the industry growth tbeJ must understand that such 
liai tations are unreali st: , ·: as regards the present local situation, tbeJ 
aust begin an environaental step-by-step policy which gives ti .. to th• 
industries, engineers, and equipment suppliers to improve their knowledge in 
this area. Furthermore the Government must press the local &dainistrations to 
prepare studies of the territorJ indicating the areas available for the 
disposal of tbe residual sludges. 

IRDLAl aust improve the capacitJ of the existing effluents laboratorr: 
this is an essential instruaent for good understanding of the pollution 
probl ... and for hel~ing the tanners to solve thea. KJ counterpart ... t be a 
more active presence in the field: there are several tanner, effluents 
treat.ent plants in course of installation in the Yog1atarta region. ro 
follow the performances, probleas and results of an industrial-scale plant in 
person will be a v•rJ useful experience; as well at 1erving tbe function of 
carrJing out indispensable ••rvice of analJtical controls. I'• thinking 
particularlr of the Budi Kakaur tannerr, the onlJ one vi1ited in which we have 
found a complete treat.ent CpriaarJ + 1econdar1> plant projected ir accordance 
with technical criteria suitable to tannerJ effluents treatllent. 
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Tbe director of this tannerJ, located in YogJakarta, bas declared bis 
interest in being assisted bJ IRDLAl/UllIDO •ra-erts to overca.e several 
probleas. 

As regards tbe practical experience of tbe lltDLAl te .. , I will suggest 
that UllIDO (if funds are available) install a treatment plant at the IRDLAI 
S11&ll-scale tannery of Gllllbiran. Tbat, in •J opinion, will prove 11Dre useful 
than a pilot plant <at tbe Institute, 2-3 laboratory plants alreadJ exist but 
their utilitJ is doubtful, due to tbe diffieultJ of feeding tbe plants: the 
waste waters m1st be transported froa an external tannery) . 




