3.0 SMCP/TMC
Total volume of waste water in SMCP/TMC is shown in Table VII-26.

Table ViI-26 Quality of Waste Water (SMCP/TMC)

FLOW | COD |N-HEX |T-N(Xj){ NHs-N| T-Cr | Cl S04
D | mgfl mgfl | mgfl | mg/l | mg/d | mg/ | mg/

SMCP+TMC| 300 4372 251 555 386 318 | 2400 | 3480

Elements picked up as water quality problems are COD and T-Cr for the case 1A and N-
HEX, C1 and SO4 are added for the case 2A. As Cr* is very small in quantity, T-Cr can be
deemed as Cr. '

T-Cr is removed by the coagulation method, COD and N-HEX are also removed by
coagulation method and organism treatment is not provided as the discharge standards are
2,000 mg/l for COD and 50 mg/{ for N-HEX.

Block flow is shown in Table VII-27.
Table VII-27 Block Flow Sheet (SMCP/TMC}

Case 1A

Wasta water — CA ——— QNAS

Case 2A

h 4

SF [ MF RD -+ ONAS

Waste water — CA

By PASS 50m*¥D

+ Concentrated
water
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Specifications of the reverse osmosis film concentrated water of the case 2A are as
shown below:

Water volume: 63 m¥/D
Ci condensation: 10,000 mg/!
S04 condensatin: 14,000 mg/!

Detailed flow sheet and layout are shown -in Fig. VII-23, 24, 25 and 26 and the list of
equipment in Table VII-28 and 29.
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Table ViII-28 Main Equipment List (SMCP 1A)

No. | Equip. Ne. Name of Equipment

I  COAGULATION TREATMENT FLANT
CT-101 WASTE WATER TANK
v-101 MIXING HEAD TANK
v-102 COAGULATION TANK
V-103 SEDIMENTATION TANK
V-104 ALUM TANK
V-105 NaOH TANK
V-106 | POLYMER TANK
P-101 WASTE WATER PUMP
P-102 SLUDGE DRAWING PUMP

2 SLUDGE DEWATERING PLANT
CT-102 SLUDGE HOLDING TANK
D-101 BELT PRESS
V-108 CAKE HOPPER
V.107 POLYMER TANK
P-103 SLUDGE PUMP

No. of
REQD

Remarks

P

1+1
1+1

[

1+1

300 m?
2.0m?
2.0m°
15m?

I md

1 m?

1 md
0.75 kW
0.75 kW

16 m’
Im
4 m?

1 m?
0.2 kW

RC

WIDTH

CS

PUMP 0.1 KW

AGITATER 0.75kW
AGITATER 0.75 kW
RAKE 0.1 kW
PUMP 0.1 kW
PUMP 0.1 kW
PUMP 0.1 kW

BLOWER 0.2kW
3.7KW

AGITATER 0.2 kW
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Table VII-29 Main Equipment List (SMCP 24)

No. | Equip. Ne. Name of Equipment No. of Remarks
REQ'D

1 COAGULATION TREATMENT PLANT
CT-101 WASTE WATER TANK 1 | 300m* RC
V-101 MIXING HEAD TANK i 20m* C§ - AGITATER 0.75 kW
V-102 COAGULATION TANK 1 | 20m® ¢S AGITATER 0.75kW
V-103 SEDIMENTATION TANK 1 | 15m* RC RAKE 0.1 kW
V-104 ALUM TANK 1| tw PUMP 0.1 kW
Y-105 NaOH TANK 1 1m? PUMP 0.1 kW
V.106 POLYMER TANK 1| 1w PUMP 0.1 kW
P-101 WASTE WATER PUMP I£3} 075 kW
P-102 SLUDGE DRAWING PUMP 1+1 0.75 kW

2 RO PLANT
CT-102 RECEPTION TANK 1 50m? RC
T-101 SAND FILTER 1| 16000
T-102 CARTRIGE FILTER iset | CARTRIGE TYPE
R-101 RO FILTER 1set | SDIRAL TYPE 2004 x 18 ELEMENTS
V-110 BRINE TANK i [ 40m* RC
V-107 NaClO TANK 1w PUMP 0.1 kW
Y-108 INHIVITER TANK 1 Im! PUMP 0.1 kW
V-109 HCI TANK 1 I md PUMP 0.1 kW
P-103 FILTER FEED PUMP 1+1 | 0.75kW
P-104 BOOSTER PUMP 1+l | 1kW
P-105 BACK WASH PUMF 1 | LIkW

3 SLUDE DEWATERING PLANT
CT-103 SLUDGE HOLDING TANK 1 | 16m RC
D-101 BELT PRESS 2 Im WIDTH 3T7kW
V-112 CAKE HOPPER 1 4 m? [ . :
V-1 POLYMER TANK 1 1 m? PUMP 0.1 kW AG]TATER 0.2 kW
P-106 SLUDGE PUMP 141 | 0.2kW
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3.7 STS

(1) Waste waler treatment

Assumptions of the plan are as shown in Table VIi-30.

Tabie VII-30 Quality of Waste Water (STS)

S04

STREAM NO. | SAMP NO. | F}i‘%” fn(;? nf;;/ i | gl m‘:}fm
I STP-13, 14, 15, 19 46 | 26276 | 1133 | 5476 | 19
Il STS-21 7 282 | 4800 | 5800 | 34.5
I Other than the above 334 504 363 595

The waste water of I is small in volume and COD concentration is very high. In the
waste water of II, salt concentration is high. As shown in the block flow in Table VIi-
31, waste water of I, II and I are combined and treated.

Table VII-31 Block Flow Sheet (STS)

Case 1A

Woaste water I —» CA

— ONAS

Waste water I
ang IH

Case 2A

Waste waterI —» CA » SF MF
and 1T _ L

¥

Waste water 11T

Ld

RO

5
.

water

&> ONAS

—* Congenirated
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Specifications of concentrated water of reverse osmosis film in the case 2A are as
follows.

Volume of water: 2.9 m¥D
CI concentration: 13,000 mg/!
S04 concentration: 22,000 mg/]

Detailed flow sheet and Iayoht are shown in Fig. VII-27, 28, 29, and 30. List of
equipment specifications is shown in Table VII-32 and 33.

(2) Exhaust gas treatment

Multi-cyclone was planned for the exhaust gas from the boilder and heating medium
heater. Capacity of facilities and number of cyclones are as shown below. Major -
dimensions are in Table Table VII-13.

« §TS-51 1,500Nm*H 2x2

*+ STS-52 600 Nm*/H 2x1
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Table VII-32 Main Equipment List (STS 1A)

No. | Equip. No. Name of Equipment N?‘ of Remarks
: REQTD
1 COAGULATION TREATMENT PLANT
CT-101 WASTE WATER TANK' 1 | 3m® RC
V-101 MIXING HEAD TANK 1 | 003m® €S AGITATER 0.1 kW
V102 COAGULATION TANK 1 | 003w cs AGITATER 0.1 kW
V-103 SEDIMENTATION TANK 1 | 02m? RC RAKE 0.1 kW
Vo104 ALUM TANK i Im? PUMP 0.1 kW
V.105 NaOH TANK | 1m? PUMP 0.1 kW °
V-106 POLYMER TANK 1 {m’ PUMP 0.1 kW
P-101 WASTE WATER PUMP 1+l | 02%XW
P-102 SLUDGE DRAWING PUMP | 1+1 | 02kW
2 SLUDGE DEWATERING PLANT
CT-102 SLUDGE HOLDING TANK 1 | 05m® RC
D-101 BELT PRESS i | 05m WIDTH 2.2 kW
V108 CAKE HOPPER 1 | 05m* Cs
V-107 POLYMER TANK 1 1m®* PUMPO.1KW  AGITATER 0.2kW
P-103 SLUDGE PUMP 1+l | 02KkW
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Table VII-33 Main Equipment List (STS 2A)

No. of

No. | Equip. No. Name of Equipment REQ'D Remarks

I  COAGULATION TREATMENT PLANT
CT-101 WASTE WATER TANK 1 | 8m* RC
V-101 MIXING HEAD TANK 1 | 01w CS AGITATER 0.1 kW
V-102 COAGULATION TANK 1 | 0lm* CS AGITATER 0.1 kW
V-103 SEDIMENTATION TANK 1t | 0.5m? RC RAKE 0.1 kW
V-104 ALUM TANK 1 1m? PUMP 0.1 kW
V-105 NaOH TANK 1 1m PUMP 0.1 XW’
V-106 POLYMER TANK 1 lm® PUMP 0.1 kW
P-101 WASTE WATER PUMP 141 | 02kW
P-102 SLUDGE DRAWING PUMP | 1+]1 | 0.2kW

2 ROPLANT
Cr-102 RECEPTION TANK 1 | 5m* RC
T-101 SAND FILTER 1| 3609
T-102 CARTRIGE FILTER 1set | CARTRIGE TYPE
R-101 ROFILTER iset | SDIRAL TYPE 1000 x 4 ELEMENTS
V-110 BRINE TANK 1 | 2m® RC
v-107 - NaClO TANK 1 1 m? PUMP 0.1 kW
v-108 INHIVITER TANK 1 1m? PUMP 0.1 KW
v-109 HCITANK 1§ 1w PUMP 0.1 kW
P-103 FILTER FEED PUMP 1+1 | G.IkW
P-104 BOOSTER PUMP 141 | 075kW
P-105 BACK WASH PUMP 1 | 02kxw

3  SLUDE DEWATERING PLANT
CT-108 SLUDGE HOLDING TANK 1 | 05m* RC
D-101 BELT PRESS 2 | 05m WIDTH 22kW
V-112 CAKE HOPPER 1 | 05m* CS
v-111 POLYMER TANK 1 { 1m* PUMP 0.1kW AGITATER 0.2kW
P-106 SLUDGE PUMP 141 | 02kW-
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3.8 ONAS

As water flowing into ONAS increases, intensifying the ONAS sewage treatment is
planned.  As described in Volume V, increase of the existing facility including new flow in
is as shown in Table VII-34.

Table Vii-34 Water Flowing into ONAS

FLOW| COD | BOD | 8S | <l | SO
m/D | mg/l | wg/l | mgd | mgl | mgll
Newflow ~ [TOTAL | 1694 | 1844 | 736 | 730 | 3272 | 1935
Existing flow 1991,6-1992,6 | 19554 | 878 | 439 | 334 | 1026 | 429
AVE. '  |Conversion
. . by EC
Total flow 21248 | 955 | 463 | 366 | 1205 | 549

804 in the waste water discharged to the sea is restricted to 1,000 mg// and water quality
is studied with respect to COD, BDD and SS.

Eﬁ(isting facilities are for lagoon type microorganism treéﬁnent. Itis modified to the one
of activated sludge type and NaClO is added to the treated water to prevent pathogenic
bacteris. : -

Air is blown in for the activated sludge method and the sluge is returned. List of
equipment is shown in Table VII-33.

Table Vil-35 Main Equipment List (ONAS 2B » 3B)

e tomeef | Nt | Remrks
B-101 | AERATION BLOWER 201 | 30 m¥in 37TKW

A-IOII AIR DIFFUSER ! set o

P-101 | RETURN SLUDGE PUMP 241 2 m¥min. LTKW

T-101 | NaCIOTANK t 10 np? PUMP 0.2 kW

779



4, Implementation Plan

Based on the facility plan and result of the ficld study as described in Volume VI, an
implementation plan was worked out covering an organization and schedule for implementing
the waste water and exhaust gas treatment project.

4.1 Implementing Organization

Particular factories in Sfax City were selected for this smdy aud a countermeasure against
the environmental pollution was worked out. It is a matter of course that a countermeasure
covering the whole city is needed. The selected factories are scattered all over the city and
their operating conditions, time of construction, construction expense and economic situation
are different. It is required to promote the plan to accomplish the common object of
preventing the environmental poflution and improving the environment,

For this purpose, it is proposed to establish a committee as follows for the implementa-

tion of the plan.
(1) Establishment of Sfax industrial polluﬁon prevention committee

Though the organizational details of the municipality of Sfax are unknown, the

committee will be composed of the following members.
Chairman: Governor of Sfax city or equivalent person |
Members of a committee:

General manager of environment department of Sfax city

or equivalent person

Staff of MOE

President of LARSEN (Mr. K. MEDHIOUB)
Factory manager of each factory or'equ.ivalént person
Fishing industry related responsible person

Finance related responsible person

Representative of residents in Sfax city
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(2) Duration of committec and contents of implementation
1) Duration of committee

From start of study on the implementation plan until evaluation of result of the
trial operation.

Actunally from September 1993 to December 1996.

If the organization covers the whole Sfax City including factories other than those
selected this time, however, the term should be extended.

2) Contents of implementation
@ Study on current situation of environmental pollution in Sfax city

Study the actual situation of industrial pollution in Sfax City and carry out
environmettal assessment,

(@) Preparation of written implementation plan

Evaluate the contents of this report, determine the most suitable cases and
prepare written implementation plan (including details of facilities, total processes,
and financing plan)

(® Promotion of governmental subsidies and accommodation of funds
Promote negotiations for taxes and subsidies, and secure funds accommodated

@ Promotion of implementation plan and schedule control check the implementa-
tion plan of each factory and control its progress

(® Technical guidance to each factory

‘Give advice on the implementation plan of each factory and give technical
guidance including analysis

(3) Implementation plan of each factory

In addition to the plan of the above committee, each factory makes and carries out
an implementation plan based on the basic plan of the committee,
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4.2 Personnel Pian
A personnel plan was made for each factory and case about the operation of facilitics.
Assumptions for the personnel plan and the outline ave as follows.

(1) Operating personnel of the existing sulfuric acid plant which will be changed to a
DCDA method, and the scrubbers of the phosphoric acid and TSP plants which will
be also reconstructed will be continuously the operators of the plants reconstructed
and therefore new operators were not provided in this plan.

(2) Water quality analysis personnel is necessary for the waste water treatment opera-

tion and newly provided.

(B Curren't operating personnel of the'factories are to take care of the exhaust fume
treatment cyclone also and personnel for this purpose was not provided.

(4) Operating personnel of existing facilities are to take care of ONAS also and any
personnel for this purpose was not provided.

Outline of the personnel plan is shown in Table VII-36.

7-82



Table VII-38 Personnel List

Facility

Case

No. of personnel

Name of factory Analvsis | Secti gt
. . ysis | Section | Operating

Engincer engineer |leader |personnel Total

Waste water | SIAPE 1B 1 1 6 8
facility 2B i 1 6 8
UPQTS 1A 1 1 1 6 0

2A 1 1 1 6 9

3A 1 1 1 6 9

SIOS-ZITEX 1A 1 1 1 3

2A 1 1 3 3

- 3A 1 1 -3 5

3B 1 1 3 5

4A 1 1 5 7

SATHOP 1A 1 1 1 3

' 2A i i 3 5

3A 1 i 3 5

3B 1 1 3 5

4A 1 i 5 7

SMCP 1A 1 1 i 3

2A i 1 3 5

3A 1 i 3 5

3B 1 1 3 5

STS 1A 0.5 0 0.5 i

2A a.5 Q 0.5 1

3A 0.5 0 0.5 1

ONAS 3B 0 0 0 0

Exhaust fume | SIAPE 0 0 0 0
facility SIOS-ZITEX 0 0 0 (138
SATHOP 0 0 0 0

STS 0 0 0 0
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4,3 Ymplementation Schedule
Implementation schedule for_ this plan is as follows, which is siiown in Table VII-37.
(1) Sfax current situation study: Qct. *93 - Dec. 96
(2) Evaluation of plan details: ' Sept. 93 - Nov. "93

(3) Preparation of written implementation plan: Nov, '93 - Jan. *94

(4) Basic plan: Feb. 94 - Mar. ’94
~(5) Detailed design: Apr.’94 - June '94
(6) Construction work: | May "94 - July '95:
N Trial. operation: Aug; 95 - Sept. "95
(Margin: Qct. "95 - Mar. *96)
(8) Full operation: Oct. 95 -
(Margin: : April *96 - )
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VOLUME Vili TRIAL CALCULATION OF FINANCIAL AND
ECONOMIC PROFIT AND LOSS

As the last of the present study, we made a trial calculation of financial and economic
effect of profit and loss on enterprises.

When a consiruction plan of new production facilities is studied, financial and economic
analysis for judging the profitability of investment is usually implemented.

But, there is no established analytical method for the environmental countermeasure
which is a theme of the present study.

‘Moreover, the countermeasures and facilities following each standard set in Volume V

are quite different each othier is contents.

The effect of financial and economic profit and loss on each enterprise was calculated by
- these standards as a internal rate of return (IRR) by setting some preconditions.

. In the trial calculation of this volume, continuation of each enterprise and observance of

the minimum environmental standard were set as preconditions.

The result of trial calculation should not be used for seeking after the possibility of
investment.

Theréfo:e, in t_i‘ial calculation, we only indicate the effect of financial profit and loss on
each enterprise, the necessity of managerial efforts and the importance of governmental
subsidiary measures as indices.

1. Total Capital Requirement and Capital Plan
1.1 Total Capital Requirement

“The total capital requirement is divided into the cost of constfucting the facilities and
* equipment, and cost for pre-operation stage (cost of personnel training, test operation, and
office work plus interest during the construction period). It refers to therfl'mci invested
before the operation start.

Table VIII-1 summarizes the calculation results of the total capital requirement. The
- contents of each expenditure is as shown below. - '



Table Viilk1 Total Capital Requirement

(Unit:1000 TD)

(1) Facility construction costs

—‘ Case Fraining Test Office |[Interest Pre- . on - Lapital
Expense Pperation) work puying peratingptructionflequire-
] Expense rost.etc, Constr. __E)xpe_nse cost | ment
Naste C BLAPE Lk 3.8 49. 8 18. 0 206. 4 277.7 13.449.4 13.727.1
Hater | 2B&3B 3.8 h0. § 31.2 366. 0 451.7 16, 101.2 §6,552.9
Treatment UPOTS 14 1 13.4 18.4 | 44.31 692.9 769.0 1 8,456.0 [9.225.0
Facilities L 24 13. 4 23.9% 61.2 806.9 B95.4 |9.847.6 H0,743.0
34 | 13.4 25.2 | %2.9 834.8 926.3 90,183.2 01,109.5
8TOS- 1A 1.6 0.5 2.1 21. 0 25.1 354,90 § '379.%
Z1TEX 2A 2.4 0.9 9.§ 108. 6 121.4 {1,817.7 11,939.1 |
L 3A . 2.4 i1 10.7 122.4 136.6 12.043.0 [ 2.179. 6
3k 2.4 1.1 10. 9 113.4 196.8 [1.899.40 ]2.025. 8
| 44 3.2 1.5 3.6 108.0 122.3 11,803,.0 §14.8925.3
SATHOP 1A | 2.4 0.8 2.4 22.8 28,1 382.3 | 410.4
24 2.4 1.1 9.8 P11 0 124,83 | 1.856.0 )1,980.3
34 2.4 1.2 bi. ¢ 126..8 141.2 12.114.1 §2,255.3
3B 2.4 1.2 10.7 123. 0 137.3 §2,064.7 12,192.0
1 44 3.2 9.9 . 10.9 111. 8 125.6 11, 868.8 §1,994.4
SECP . 14 . | 1. 6 0.4 4.3 483. 0 . 54.2 ) 800.2 354.4
o 2h 2.4 4.7 4.8 tGo. 2 ¢ 1i12.1 11,670.21).782.8
34 2.4 0.7 9.4 106, 8 119.3 )1, 781.6 |1.900.9
3B 2. 4 1.4 10.3 118, 2 131.9 [1,971.3 1%2.103.2 }
TS 14 0.5 0.1 0.4 9.6 11, 1 167. 1 17§. 2
2 4.5 0.1 1.8. i8.0 20.2 303.-4 323. 6
I 34 __L_ 0.5 0.1 2.2 24. 6 21.4 416. 9 444, 3
I ONAS 2.4 - 3.4 8.2 96.4 1 . 67.4 941.0 41,008.4
Exhaust BIAPE 1 2.4 10. 6 "77.9 1 13t15.0 F 1405.8 §85,479.9 16.885. 7
Las BI0S-ZITEX 2.4 0.3 1.4 15. 3 19.4 188.5 207. 8
freatment SATHOP 2.4 0.3 1.5 17.9 22.1 280.8 1 232.9
FacilitiesBTS N 2.4 0.0 .71 - 4.31 1.4 53.5 59.9 |

The case of study for three cases of the tenta;ive standard propbsed by Japan, the
tentative standard proposed by Tunisia and INNORPT which are selected as the pollu-
tion regulation values in this study, cases by discharge destination and case of process

improvement are shown in Table VIII-2.

Table Vill-2 Study Cases

Basic standard

Discharge destination

Classification Case

Waste water | CASE1A/B

treatment

facilities CASE2A/B
CASE3A
CASE3B-
CASE4A

Exhaust gas

treatment

facilitics

Japan

Japan

Tentative standard proposed by

Tentative standard proposed by
Tunisia

INNORPI
INNORPI
Tentative standard proposed by

A:ONAS, B:SEA

A:ONAS, B:SEA

ONAS
SEA

Process improvement

considered




Construction cost of facilities was calculated by taking the results of conceptual
design into account. First, the construction cost in Japan as of April 1993 was added
up, then the result was converted into Tunisian values by the following method: -

(1 From the ficld survey result, cost of machines and equipment was estimated by
70% as import from neighboﬁng advanced countries and 30% as domestically
procured within Tunisia. Price index was set to 90% of the Japanese commaodity
price for the import products by assuming that they are imported from France, and
70% for the domestic products of Tunista, and an average conversion rate to 85%.

In establishing the cost index, considering Article 7 of Law No. 88-9 1 which
exempts the import tax and sales tax, these taxes have been cxcluded from the
calculation. '

@ From the field survey resul, it was determined that the whole field construction
work can be executed by the domestic construction companies of Tunisia, so that
‘the cost 'was estimated at 75% of the level in Japan.

@ _The construction cost based on Japanese Yen was converted into Tunisian Dinars
~ {TD) based on the exchange rate information from the Bank of Tokyo as of April
1993 as follows: |

1 TD =0.8085 SDR, I SDR = 1.37500 US$, US$1 = ¥112, therefore,
1 TD = ¥125.

As the reference term of the work was set to exghteen months from the start of basic
deszgn till the time of compietton and test run, considering the range and difficulty of
the construction, and the term of the work for margin was set to 24 months

Table YIII-3 summarizes the construction cost classified by factory and by case.
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Table VIH»B Construction Cost

(Upit :

1000 1D
Facili-  Factory | Case | Machine | Inciden- Sub Field Total
ties Equip., pal Equip.| Total ¥York
Haste SAFPE 1B 1735, 4 304.6 | 2040.0 [ 1409.4 3449.4
¥ater » 2543D 40085.2 _435.6 ) 4460, 8 3 1640.4 6101.2
Treatnent JJPOTS LA 4148. 0 408.0 | 4556.0 §3900.0 | 8456.0
Facilities 24 5134, 0 489.6 | 5623.6 |4224.0-} -9847. 6
3A 5385. 6 489.6 | 5875.2 14308.0 |10183.2
510S - 1A 129, 2 54. 4 183. € 170.4 354. 0
ZITEX 2A 1046. 2 159. 8 | - 1208.0 611.7 1817.7
RY) 1176. 4 i80.2 1356, 6 686. 4 2043.0
3B 1094. 8 159. 8 1254. 6 §44.4 189%. ¢
. 44 513.4 . 53.4 566.4 | 1236. 8 1803, 0
SATHOP 14 135.3 64. 6 199. 9 1§2. 3 382.2
24 1023. 4 176. 8 1200. 2 655.8 1856. ¢
34 1175.0 204.0 1379. 9 735.4 2104.4
3B 1102.3 231.2 1333.5 721.3 | 2054.8
AR 542. € 64, 607.2 [ 1261. 6 1868. 8
SACP [EN 34¢.9 142, 492. 1 307. 8 800, 2
24 1912.9 193. 1206. 7 463.5 1670. 2
34 1123. ¢ i93.8 1317.5 4164. 1 1781. 6
3B §185. 5 219.3 1384. 8 586, 5 1971.3
TS 14 . 52.5 26.4 78. 9 88.2 167.1
24 155.9 37.4 192. 4 i11. 0 303.4 ;
34 30.5 44. 2 274. 1 42. 2 416. 9
DNAS 12. 2 414. 8 527, 414. 9 941.0
Exhaust S1APE 11198. 4 11198.4 1 428].5]15479.9
[as BI10S-ZITEX 149. 2 149. 9 38.6 188.5
freztment BATHOP 157.3 167.3 43.5 210.7
FacilitiesSTS 40. 8 49. 8 11. 7 92.5

(2) Cost of personnel training

The antipollution facilities under the present study does not require any expert
techniques for the operation or management.
concentrated training session to the personncl for two months (or three months for the
facilities for MARGIN) before starting the test run, on the assumptibn of a full-scale

operation of the facilities.

To cover the above session, the training cost has been appropriated (utility expense,
chemicals expense, labor expense, and factory overhead).

(3) Cost of test run supervision and technical support

Cost of supervision for starting the test run and technical support during the con-
struction work is assumed to be included in the construction cost, and is therefore not

to be added as an independent item.

(4) Initial refill cost of chemicals

Cost of the initial refill of chernicals, filters, and catalysts is assumed to be included
in the construction cost or test rim cost, and is therefore not to be added as independent

item.
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- (8) Test run cost

As the test run period, six months are assumed to'be required for the margin treat-
ment to stabilize the treatment facilities, and two months for the exhaust-gas treatment
and other waste water treatment. The labor expense, chemicals expense, electricity
expense, etc. are assumed to be about 60% of the Opelatlon cost after starting the
operation.

(6) Factory overhead and others

As the factory overhead for the construction period, about (.5% of the construction
cost has been added as a requisite during the period from the beginning of construction
till the personal training start time.  Also 10% of the personnel training cost and test
run cost has been appropriated as the direct and 1nd1rect expend:ture for the manage-
ment staff, based on the personnel composition ratio.

1.2 Capital Plan

The capital plan and interest for the construction period have been prepared from the
roughly estimated construction cost decribed in Section 1.1 above, by providing the follow-
ing conditions: '

(1) Division of construction period

“The iwo years period from one year after the construction start (15102 years prior
to the 6peraﬁ6n start) till the second year from the construction start have been divided
by four quarters, and the quaﬂers are mdlcated as 1Y (Ist year)/1Q (1st quarter) to 2Y
(2nd year)/4Q (4th quarter)

2) Cntena for Payment

OF For Machines and equipment: Payment shall be made by three installments: —
first installment on placing an order, second installment in the intermediate period,
then the final installment on delivery acceptance. This is based on the consider-
ation that a long period of time is required for the import or manufacture, and
thhout any particular bmdmg practice of contract,

~ The criteria by construction pcnod is set as follows:

24 months construction perlod 1Y/1Q: 30%, 1Y/3Q: 25%, 2Y/2Q 25%, 2Y/
4Q 20%

18 months’ construction period: 1Y/1Q: 30%, 1Y/3Q: 20%, 1Y/4Q: 20%, 2Y/
2Q: 30%



(@) For construction work: Mainly the personnel expenses (wages). According to the
ficld survey, it is known that the payment term for individual accounts can be
established upon cach ordering. Therefore, the following payment terms have

been determined:

24 months’ construction period: 1Y/3Q: 10%, 1Y/4Q: 20%, 2Y/1Q: 20%, 2Y/

2Q: 20%, 2Y13Q: 20%, 2Y/4Q: 10%

18 months’ construction period: 1Y/2Q: 20%, 1Y/3Q: 20%, 1Y/4Q: 20%, 2Y/

1Q: 20%, 2Y/2Q: 20%

Table VII-4 summarizes the payment schedule of the construction cost by factory
and by case which are the fund raising bases.

(3) Fund raising

For the fund raising, analysis has been made on the financial status of each entér—~
prise based on the field survey results (financial situation and general management
situation of each enterprise, etc.) and on the ‘financial reports such as the financial

statement of each enterprise. - Consequently, taking account of the local fund. raising
examples, and considering the fact that the present investment is intended for antipol-
lution facilities, the following conditions have been provided:

(1) Self-financing:

(2 Public subsidy:

@ Loan:

The analysis of financial statements has led to a conclusion that a
self- ﬁnancmg is difficult. Furthermore, in view of the non~proﬁt
making nature of the planned mvestment capital mcrease is'also
difficult. In consequence, self-financing is assumed tQ be zero.

When the present investment is approved by the Tunisian Gov-
emment as a project of antipollution facility, it can be Subjéct to
the public subsidy for environmental protection (Article 7 of Law

No.88-91). Therefore, a special loan from the central bank (inﬂ

terest on borrowing: 8% per annum) is assumed.

Out of the total capltal required, except the interest for the con-
struction penod long term loans payable from the central bank
are assumed for the amount of payment schedule based on the
above criteria. To cover the money equivalent to the interest for
the consiruction period, short-term loans from commercial bank
are considered,
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(4) Interest for the construction period

The interest for the construction period is assumed as being generated during the
construction period for the balance of borrowed money. It has been calculated by
setting the interest and repayment conditions as follows: ' '

(@) Interest rate: 8% per annum for long-term and shoti-term borrowing

(@ Repayment condition: Repayment shall be made after the start of the operation,
taking account of the corresponding depreciation.
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2.

Calculation of Operation Cost
(1) Preconditions of calculation

The operating conditions of each facility and preconditions for calculating the opera-

tion cost are as detailed below.
1) Number of work days

(I Waste water treatment facilities: Continued operation per annum (305 days)
8760 hours

(2 Exhaust gas treatment facilities: 300 days/year — 7200 hours
(® Glycerol recovery facilities: 330 days/year (SIOS-ZITEX/SATHOP)
2) Operation cost-

The operation cost consists of variable cost and fixed cost. The variable cost
includes the chemicals expense and utility expense. The fixed cost includes labor
expense, maintenance expense, depreciation expense, catalysi depreciation, and fac-

tory overhead.

Cost of the land is considered as a buried cost, and is not included in the calcula-
tion, because the facilities are constructed within the {factory site without additional
expenditure, Property faxes and insurance premium are regarded as not necessary
because the object is an environmental facilities.

(2) Calculation of operation cost
1) Chemicals expense:

'The cost per day was calculated by estimating the consumption per day for each
factory and each case.  The umit purchase price was based on the result of field
survey. For unknown items, the price based on Japan was converted into Tunisian
based price. |

Ca(OH)2 (70%) 02 TD/kg  Alum 8%) 0.16 TD/kg

Polymer 3 CO(NH22 (709%) 0.88
"HCL (35%) 0.24 NaOH 249%) O.iOS

NaClO  (12%) 0.32 NaHPOq 3.12

P04 (89%) 252



The variable cost related to the process improvement (glycerol recovery) was

calculated individually by separate estimation,
2) Utility expense:

First, the daily consumption at each factory and case was estimated to obtain the

expense per day.
The unit purchase price was based on the result ofr field survey.
Electricity (medium pressure: 10, 15, 30kV)  0.056 TD/kwh
Electircity (low pressure: 220, 330 V). - 0.076 TD/kwh
Electricity (high i)ff:ssur&: 90,150,225 kV) 0.036 TD/kwh
Fuel oil (large consumption) 106 TD/kl
Cit}_ water: rental/maintenance fee of water supply pipeline:
1287 fo 124.047 TD/Q (15 to 150 mm)
Water cost: 0.573 TD/m?
Sewage treatment: Subscription fee 4,030 TD/quarter
Basic treatment fee 0.230 TD/m*
Clean: 0.175 |
Dirty: 0.270
3) Labor expense

Number of required personnel was calculated for each factory and each case by job

type. Unit price of the wage was based on the followings:
General manager: 650 TD/month-person

Production manager: 550 TD/month-person

Engineer.; 450 TD/month-person |
Skilled worker: 300 TD/month-person
Team head: 280 TDImOnth;person _
Operator: 260 TDIIﬁonth-person
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4} Maintenance expense:

The following rates have been apprdpriated based on the record of existing facili-
ties in Japan and considering the field survey result:

Consumption of ordinary repair parts and cost of consumables:
1.5% of the acquisition price of equipment |
Repair fee after failure occurrence:
1.5% of the acquisition price of equipment
Total: 3% of the acquisition priée of equipment
5) Depreciation expense:

The rates below have been adopted based on the field survey result. According to
Article 7 of Law No.88-91, an antipollution equipment is subject to an additional
depreciation by 15% per annum when the plan is approved by the Government.
However, since this is a tax-exempted subsidy, such additional depreciation is treated
as a reserve, and identified from the ordinary depreciation.

Ordinary depreciation: Ratto 10% by straight line method
These depreciation expenses are treated as an operation cost.
Special depreciation: Ratio 15% by straight line method

These depreciation expenses are not treated as operation cost by accounting them

to be special depreciation reserves.

By the taxation system, an unlimited extension of depreciation is approved in case
of a profit shortage. In ordinary case, however, the depreciation expenses shall be
included in the expenditure for the fiscal year, including the special depreciation.

Table VIII-5 Hsts the calculation results of the depreciation and the special dépte—
ciation by factory and by case.

6) Catalyst depreciation:

The life of catalyst input in the exhaust gas treatment facilities is five years.
Hence, the calculation has been based on five years’ equal amount depreciation.
Cost of the réplacement work and waste catalyst treatment is included in the catalyst
purchase cost. '
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7) Factory overhead cost:

The following ratio has been established based on the record of existing equipment
in Japan and the ficld survey results:

10% of fixed operation cost.

The overhead shall include the direct management cost related to the analysis,
operation, and maintenance work.

Table VII-6 summarizes the calculation results of operation cost by factory and by
case.

812



3 {78
7% §¥E
5 01 AN
¥ 1598 17i9¥%¢2
[ [
€ §7 9°99
0721 gy
75 L°9¢
7 01T G CIE
2768 1 G8Z
3¢5 [T
b ¥y [AETA
1701 % B6T
17511 £ 96k
¥ o1l £ BLe
071 [
€12 ]
17101 B 88T
ETY 6 €08
¥yl 5 8¢
2101 5 0BZ
661 CEES
Z t85 RN
0798 STTI9T
[ IIE IR TI
[Z 5286
L 661 T
%58 551
399138 "1291d3g
‘duxg ¥2) TR1934g

uotijduaxa xe3 7
“foeidaq e1oadg

075 01 [t} ¢ [ ¥ L 5784 glgsatrtitoey

£ 82 01 0i [ [ i'%¢ 2 01% d0HLYg 3useiealy

870¢% 01 (i} i 6 L% ¥R 5381 X3J11Z-S01§ §el

L0510 01 01 [ L6881 | BUCOFI b 6L75] 3dY1§ isneyxy

8 00T g1 01 0 L ¥LY 0°1%6 BED

RE 01 ['H q g oREY ¥Ly G817 Ve

¥ 2% C1 01 i 9 gZE 2 0e ¥ £0E ¥i

711 [ 01 0 Y 1711 1481 ¥i [

£-01% Gl 01 0 g 8012 6181 ¢ TL6l q¢

17061 gl 21 1 60061 E°6T1 §18L1 VE

7841 01 01 i & 3RL1 151! 2 0L91 ¥Z

¥ 5% [l 01 0 ¥ ¥5% g ¥E ¢ 00% Vi FRLE

7661 01 i} 0 YVG61 §°631 [EEER ¥¥

2 '61% 01 ! 0 U°26E2 [ L p50% a8

§°5%% 01 01 0 § "GE3% Z ivl A ¥§

07851 01 01 i 5 0861 [ 09681 ¥¢

[ 01 0f 0 ¥ Oy 1782 [ yI d0HLVY

G261 01 01 [ (Y £'231 T B0%T. Vi

97603 01 01 [} %5207 §871 075681 gt

0°81¢ 01 b1 0 976117 R k°Ev07 ¥E

§ E61 01 01 ) 16861 ¥ 1é1d L1181 Ve X3LI1Z

$°LE 1 01 [ [N 1752 b°7GE Vi -$018

60111 01 01 i GGOTI1 | £°926 2 88101 YE

g yI01 01 01 0 0EFLO0T | P CE% 9°1%¥86 ¥i :

5235 01 01 i 0’6356 07691 09578 ¥i SLOdRSITITITIVEY
, 103%318a1 [

£ 563 01 i} [ 63559 LTSk %1014 IS T 13324

LELE 01 01 0 1'L3ly LLLE ¥ ob¥e g1 EELAE Fi5TH
% ‘F aui] sitaj] EELELE ¥ 1503

asuadxg o132y 1§31ex3q "Iaxdal  oniw, 18301 ‘ado-214 ‘1s5U0)

193343 C123243(0 i3oK Go30 iaquny TenpIseysoiig UBOLISINDYY JUoEdAINDY 58]

(al 0007 =3tup)

sesuadxg uoneaideq S-IIA 2iGeL

8-13



Table VHI-6 Operation Cost

(Unit;1000 TD/Year)

Case Jtility Chemical| Labor Hainte. Depreci.fFactory [atalyst| Total
Expense Expense Expense Expense Expense Dverheadpepreci.
Maste BLAPE 1B 66.2 | 2898. 1 2.4 111.8 ¢ 3712.7 50.6 3520.8
Mater 2B&3B 98.1 42933, 6 25.4 196. 6 656, 3. 87.3 2,
ireatment : :
PacilitieslUPOYS 1A $8.7 23.1% 26.-8 1 276.7 1 92%.5 122. % 1440.4
24 74. 6 54.0 26.8 322.3 | 1074.3 | 142.3 1694. 2
- 34 76.5 60. 8 26.8 | 333.3 1 11106.9 [ 147.1 1755. 4
KEOS- 1A 5.4 11.0 9.4 11.4 37.19 5.9 80.9
ZITEX 24 9.3 28.1 14. 2 58.2 193. 9 26. 8 330.3
34 22. 6 29.2 14. 2 65.4 | 218.90 29.8 379.1
38 211 28.4 14.2 §0.8 1 202.6 27.8 355.8
44 85.1 1.7 19.90 57.8 | 192.5 26.9 363. 0
SATHOP 1A - 4.9 13.3 9.4 1 12.3 ] "41.0 6.8 87.6
24 20.1 2.1 14.2 9.4 15§. 0 21.2 351. 0
38 21.1 33.8 t4.2 67.7 ] 225.5 30.17 393. 0
38 21.1 34.2 14. 2 65.8 1 219.2 7 . 29.9- 384.3
4A 13.2 18.4 19.0 59.8 1 19%.4 27. 8 337.7 ]
BECP 14 3.4 7.3 9.4 25. 6 856.4 12.0 143. 2
24 10.3 14. 7 14.2 93.5 178.2 ] . 24.6. 285. 4
35 10.3 16.1 14.2 57. 6 190.1 26.1 313.8 |
38 16.2 -25.8 14,2 63. 1 210.3 28. 8 358. 4
B1S 1A 1.5 6.1 3.0 5.3 17.8° 2.8 30. 4
24 2.0 0.7 3.0 9.7 32. 4 4.5 ~ 52.2 ]
34 2.5 i 3.0 13.3 44.4 6.1 i%.8
DEAS 4.2 165.5 1 0.0 30.3 100.-8 i3.1 349.9
Exhaust  BIAPE 282.2 ¢.0 0.0 506.6 | 1640.7 | 214.7 95.7 | 2644. 3
ias: BIOS-ZITEX 8.5 8.0 g.0 6. 2 20. 8 2.1 38. 2
Treatment BATHOP 9.3 g.0 9.9 7.0 23.3 3.0 42.6
FacilitiesSTS 1.2 G. 10 0.¢ 1.8 6.0 0.8 9.8J




3. Financial Analysis

The present project study on countermeasures for waste water and exhaust gas can be
called a kind of social infrastructural adjustment. For the investiment on such non-produc-
tive facilities, it is difficult to determine or measure the cconomic benefits in numerical
data. While it hard'iy conform to the evaluation by financial or economic analysis, we have
decided to perform the study by using the concept of the opportunity cost or shadow price.

Based on the studies described above, we intended to analyze the influence over the
financial profit by the present financial status and managerial achievement of each enter-
prise. For the analysis, we have generated such documents as a statement of profit and loss,
and -a cash flow statement.

(1) Present state analysis of each enterprise

A simple émalysis has been made on the present state of each enterﬁrise within the
range of information provided by the ficld survey, such as the financial statements.
The analysis is based on the fact that the planned investment will work a substantial

" influence over the management of the enterprises, and the capability of each enterprise
to bear the cost is an important factor for selecting the case.

Further, for the calculation of economic benefits which will be described later, each
‘enterprise’s capability to bear the additional depreciation expenses is the precondition.
From this, we have estimated a long-term capability and the room for qualitative
improvement of cac_h enterpn'se. For a convenience sake, we have estimated the
possible changes of profits and losses of each enterprise, taking account of the favor-
able change of the managing environment and their policy of saving the fixed expen-
ditures. Thus, a simulation of the possibility has been tried for the chtcrprises to
decide the investment on the non-profit-making projects against the industrial pollution.
Such simulation was made to foresee in what situation those enterprises can reach such
decision under the existing public subsidy system.

The following summarizes the results of analysis:

(D The numerical data shows that the enterprises are based on a managerial funda-
“mentals and environment that hardly ensure a stable production continued for a
long time-span. That is, operating ratio of the production equipment fluctuates
with external factors (such as the demand-supply balance, and condition of raw-
material supply). Continuation of hard-to-control conditions, such as the growing
trend and sudden increase/decrease of the products and raw materials in stock,
fluctuation of the production unit figure (estimate) and production profit ratio, etc.
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The enterprises require a gualitative improvement of the financial state, and have

no retained profit for reinvestment.
Capital structire:  The owned capital ratio is relatively high.

Quality of assets: The assets are concentrated on the products and raw materials
in stock, with limited current assets (cash, deposits, securitics,
etc.). (That means a high ratio of current assets themselves.)

{a) For reinvestment on the production facilities, the funds will fully depend on the

external source,

(b) Evaluation of the owned capital can also be reduced according to the inventory

©)

®

state of the products and raw material (existence of bad stock).

The present financial analysis has brought about a conclusion that, to encourage
the investment on non-productive equipment, support of the public subsidies is an
indispensable condition for the fund and operating cost.

For the SIAPE, it was impossible to try a full simulation because of an extremely
low gross production profit ratio. The corpany is in need of a drastic reform of
the management before studying the investment on the present plan.

Other enterprises appear 1o have a room to improve the profit to enable the

planned investment.

Table VIII-7 summarizes the analysis results on the 'possibiiity of environmental
countermeasures based on the major financial index and assumption of favorable turn

of business and managerial efforts.

As an evaluation of this investment, we proceed our study on condition that there
will be some efforts for improvement or subsidies as SIAPE is a nationalized enterprise.

The managerial information from the field survey has been obtained by the coopera-

tion of the enterprises, by restricting the objective solely to using the information for
the present analysis. Therefore, this data must be disclosed to the public by going

through a close inspection and approval by those companies.
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(2) Major preconditions

The major preconditions to perform the financial analysis of the present study are

summarized below,
1) Period:

The objective period has been set to fifteen years considering the economical

durability of the facilities.
2) Price criteria:

To determine the construction cost, operation cost, and the economic benefits used
for the financial analysis, the prices were fixed on the level in the year 1993, and the
possible price escalation was not included, This was because the calculation was
intended to compare the running cost and financial profits and losses, and it was
preferable to exclude the uncertain price increase.

The basic design and operation of the present plan are supposed 'to start several
years later. Actually, however, price increase by 10 to 30% must naturally be
expected, thus increasing the total amount of the required capital from the above
calculated level. Also there will be a large fluctuation in management records of the
enterprises. This will obviously require a review of calculation for the actual stage of
implementation. Nevertheless, the relative position of the determined influence is
considered to remain almost the same over the financial profits and losses.

3) Tax system and rates:

In Tu_nisia, corporate income tax, personal income tax and value added tax are
some of the main tax items. Corporate income tax consists of a standard minimum
tax based on the sales amount as a standard and a prbportionate fax based on the net
income as the standard. The tax rates vary with the type of business. Some docu-
ments refers 10 38% as the average rate, but we have set 35% as the proporiionate tax
for the present study based on the field survey results (by'hcaring). '

(3) Economic benefits
1) Effect of evasion of output decrease by operation suspension

By implementing the present project, the subject entrepreneur sh’ali fulfill the
responsibility ‘stipulated in Article 8 of Law No.88-91, to ensure an evasion of the
penalty and order for suspension of operation by the ap_pllication of penal clause in
Article 11. '
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Considering the survey result, and the positive attitude of the environmental ad-
ministration by the Tunisian Government, the obvious wend is toward a reinforced
regulation for further prevention of industrial pollution. Also on the precondition to
ensure a permanent existence of enterprises, and considering the examples of regula-
tions and countermeasures in vatious countries, it can be judged as a whole that
implementation of the present project will generate a greater effect than expected in
the evasion of losses by the entreprencurs.

For the present study, it is assumned that 15 to 90 days can be avoidéd from the
suspension of operations when compared with a case of maintaining the present state,
according to the precondition in Section (2) above, where 15 years are supposed to
be the objective period.

Therefdre, the gross production profit corresponding to the suspension period of
operation is calculated as the opportunity cost for the operation suspension. Inciden-
tally, some part of the operating ratio and sales amount has been modified to assume
the calculation to be made on a healthy state of management, according to the survey
result of each business enterprise. '

Table VIII-8 shows the calculation resuits.
2) Reduction of cost for excessive part of waste water quality standard

Presently, the penalty regulations are currently applied on a flexible basis rather
than the regulations by Article 8 and Article 11 of Law No.88-91 for 1988. For the
future, however, the application of these regulations is likely to become more and
more severe. The present countermeasures will eliminate such fear, so that the
penalty money can be treated as an avoidable cost to be added as a part of the

economic benefits.

The avoidable penaity amount is calculated to 50,000 TD per business ehterpn’se,
considering the present sitwation.

3) Reduction of sewage treatment cost

The sewage treatment fee is to be levied as penalty if, accord- ing to the sewage
reatment regulations, an inhibition or refusal of drainage to the sewage lines is
proved (in the amount same as the clean sewage fee).

From this, for the direct discharge to the sea out of the subject waste water treat-
ment system, the discharge cost at ONAS is added as an economic benefit because it
can be an avoidable cost.

Table VIII-9 summuarizes the calculation results.
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- 4) Output profit from by-products

Out of the objects of the present study, by-products are to be used for an effective

utilizaiion of resources and added as an economic benefit.
(® Methane gas collected at the UPOTS margin facility:

By-product of 80,000,000 kcal/day — to be used as an alternative energy of
fuel oil.

===> § T/D * 365 D/Y * 106 TD/Y = approx 310,000 TD/Y

@ Glycerol collected by the improved process of SIOS-ZITEX/SATHOP (for Case
4 only):

Collection of 0.32 T/day -— This generates a profit of approx. 178,000 TD at
the stage of variable cost, so that it is added as an economic benefit by case
study.

===> Selling price: 2.16 Tkag
Sales amount: 2.16 TD/kg * 320 kg/D * 330 DY = approx. 228,000 D/Y

Profit of variable cost: Sales 228,000 TD/Y - variable cost 50,000 TD/Y
= approx. 178,000 TD/Y

(® Raw material cost reduction by exhaust gas countermeasures at SIAPE

Out of the raw materials, sulfur is reduced — to increase the profit of variable
© COSt.

===> Profit of variable cost: 5.3 T/D * 300 D/Y * 148.4 TD/T (165 US$/1)
' = approx. 236,000 TD/Y

5) Tax exemption effect by execution of special depreciation

"For the calculation of profit and loss account, a tax exemption effect is generated
equivalent to the depreciation increase by the execution of a special additional depre-
ciation. To add such effect as an economic benefit, the profit must reach a lavel to
cover the special depreciation amount.

The antipollution cost is to be borne once by those who caused the pollution, but it
must eventually be absorbed through the efforts of the enterprise, while a part thereof
shall naturally be shifted to the beneficiaries in a form of price increase or subsidy
from the national treasury.
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That is, in the financial analysis, such subsidual step is appropriated as an eco-
nomic benefit as effective method, not merely by name.

Table VIII-5 lists the results of calculating the special additional depreciation

amounts.
(4) Cost

For the operation cost, the same description will apply as in Chapter 2 regarding the
expense of chemicals, utilities, labor, maintenance, depreciation and, depreciation of
catalysts, and factory overhead. Therefore, the description is omitted here to avoid
duplication, ' '

Regarding the interest, the facility construction fund was calculated as subject to
preferential treatment, and the shortage of operation capital related to the operation
cost was based on an expectation of some fund raising method allowing a short-term
boﬁ‘oWing from the commercial banks.

The interest on borrowing was calculated at 8% per annum for the balance of loan
payable for both long-term and short-term borrowings.

(5) Financial analysis method To analyze the profitability of investment, ikie financial
internal rate of return (F.IRR) has been adopted.

The FIRR is a method to obtain the profit ratio of capital investment on the col-
lected amount of the fund after taking account of the depreciation expenses, catalyst
depreciation, and interest. The F.IRR represents the essential profitability of the project,
excluding the influence by the financing conditions (repayment period, interest, etc.) of
the debts and the change of owned capital ratio.

Table Vill-10 and -11 Iist the study resnlts of the financial analysis by case and by
factory.

(6) Analysis of sensitivity

Sensitivity was analyzed on the influence over the financial proﬁt and loss when the

following main factors are changed
() Change of construction cost
(@ Change of economic benefits

(® Change of variable cost
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On these three items, the influenced amount of income by 10% increase (or de-
crease) has been calculated. Table VIII-12 summarizes the results of Sehsitivity
analysis. The results show the largest influence on the profit and loss by the change of
construction cost. This indicates that the construction cost must be reduced.

{7) BEvaluation by financial anatysis

As is clearly seen from Table VIII-7 (Financial analysis (analysis of present state of
enterprise)), the present investment can not be implemented without the managerial
efforts of the objective enterprises. For the enterprises, the invesiment can be an
adjustment of their infrastructure, and the investment must also be in an optimum scale
within the range of correction of a long-term management plan,

At the same time, the subject investment must enable each enterpn'sé to recover a
healthy state of management through a self—supporting: effort. The investment must
also be an executable plant investment for each enterprise as the source of the poliution

~ to conform to the environmental criteria. -

The results of evaluation of the financial analysis and examination are summarized
below. '

1) Case evaluation and case setting of waste water facility

As explained above, the reinforcement work at ONAS is an improvemen.t fo solve
the current problems. It is indispensable for any case where the waste water standard
is adopted. Thus, the investment amount does not change with the case selection at
each factory, without being affected by the adoption. |

On the other hand, the case settings by several discharge standards can be regarded
as based on the same standard, provided the settings satisfy the INNORPI standard at
the final stage (discharge to the sea). Therefore, the cases by factory are antinomy
plan that can be compared easily by F.IRR. That means a selection of most effective

investment plan.

Meanwhile, in order to minimize the financial effect after the investment, it is also
important to select a plan with characteristics of ‘initial investment = mirimum’ and

‘working expenses (nanagement load) = minimum’.

According to the result of financial analysis, CASE 1 is the best plan for every

enterprise.
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In the cases other than CASE 1 and CASE 4 (tentative standard proposed by Japan
base), a standard almost equal to the ONAS emission standard is required at the exit

of each factory. This as a whole will determine a rather severe emission standard.

Consequently, investment are duplicated in some part of the ONAS and in each

factory, resulting in a larger initial investment compared with CASE 1, so that the

target amount for managerial efforts is heightened to implement the investment.

Table VII-13 compares the construction cost.with the target amount of Manage-
rial Efforts.

Table VII-13 Construction Cost and Target Amount of Managerial Efforts

(Unit: 1000 TD)
SIAPE SIOS-ZITEX etc. UPOTS
Case I — Required profit increase —| - Required profit increase S Required profit increase — Economic efficiency
Construc- | Deficit Present - | Construc- | Deficit Present | Construc- | Deficit Present’ | per cnlerprce
tion cost | elimination | plan don cost | elimination | plan tion cost  {elimination | plan
CASEIA - - - 1,521 ] 407 8,215 ? 1748 1@
CASEIB | 3727 | 13674 | 3645 e
CASE2A - - - 6,023 o 1,230 10,743 ? 2,052 | x Large initial
i " invesiinent
CASE2ZB | 6,553 13,674 4211 % Large initial
invesiment
CASE3A - - - 6,715 0 i.383 11,109 ? 2,126 | x Large inilial
investment
CASEIB { 6,553 13,674 421 6,763 0 1,394 - - - % Large initial
investment
CASE4A - - -~ 4,950 0 1,039 » Large inilial
' investment

As mentioned above, while the process improvement in CASE 4 (tentative stan-

dard proposed by Japan base) improves the quality of the waste water discharge, it

cannot reduce the cost of constructing the waste water treatment facilities. The

glycerol that is collected by improving the manufacturing process can help obtain

some profit from variable cost. However, such profit hardly absorbs the fixed cost.

Therefore, the investment must be withheld until such time as the added value of
product is increased by effective utilization of the glycerol so that the plan can be
evaluated as a single plan of process improvement from the economic viewpoint.
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2) Evaluation from financial internal rate of retum

As described above in the preconditions of financial analysis and economic ben-
efits, the profit has been calculated based on the subsidiary steps, provided that the
investing enterprise itself is assured of a profit that is enough to absorb the additional
expenses. This will not give so much influence on the overall evaluation of the
superiority in the case selection by factory, even on the assumption that the profit can
be actually improved only some years later.

For édmparing the investment cases of the factories, Table VIII-14 lists the ex-
tracts of F.IRR in a case of 60 days’ suspension of operation (evasion of output
reduction loss of 60 days).

Tabie Vili-14 F.IRR (case of 60 days’ operation suspension)

(Unit: %)
Case SIAPE | oo | sMcp | saTHOP | sTS | upots | eV

1. Waste water treatment

facilities ' :
CASE1A: Tentative standard | - 104.9 16.8 30.2 168.9 | Minus &
proposed by Japan
CASE1B: Tentative standard [ 44.0 - - - - -
proposed by Japan
CASE2A: Tentative standard - 4.7 Minus | Minus 66.5 Minus %
proposed by Tunisia
CASE2B: Tentative standard 17.8 - - - - - A
proposed by Tunisia- - R : '
CASE3A: INNORPI ONAS - 04 Minus Minus 430 Minus X
CASE3B: INNORFPI SEA 17.8 5.2 Minus Minus - - b3
CASE4A - 21.7 - 2.4 - - O
2. Exhaust gas treatment 24.4 241.4 - 84.9 200 or - @

facilities Hore

(D Since the required fund depends on external accommodation, the case where
IRR is larger than 8% (cquivalent to intcrest on borrowing) is determined as
profitable from the investment.

Therefore, in CASEI of waste water treatment facilitics and exhaust gas treating
féciiities, a result of considerably high F.IRR can be expected for the enter-
prises other than UPOTS which has some specific factors, provided the precon-
ditions are satisfied.
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(2) For the waste water treatment facilities, the cases are antinomy to each other, so
that CASE! with the high FIRR must be selected.

Table VIII-15 summarizes the evaluation results of financial analysis.
3) Consideration from the present status of enterprises

(1 To improve the management state of the enterprises, fairly hard self-supporting
efforts are required, also considering the external factors such as the raw mate-
rial supply. The present study tried the comparison and evaluation under such
unceriain pi‘econditions. Therefore, the investment in question must also require
a further improved rate of return. |

In more details, the increased rate of return must be ensured at the execution
planning stage, by reducing the cost such as the construction cost (reduction of
import ratio, in-house undertaking of constructions).

@ Operating cost must also be reduced. For example, the number of operating
personnel included in the calculation of the operating cost must not be in-
creased, but be arranged from the existing production personnel. Since this is a
non-productive facility, possibilities must be examined for a drastic co'st_redué—
tion for each enterprise: for example, management at the marginal cost, apart
from a possible control over the increase in factory overhead.

(3 For the procurement of chemicals, a cooperative buying at lower price by grouped
enterprises must be studied and implemented.
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4. Economic Analysis

The financial analysis concentrated on the economic efficiency of the objective enter-
prises and factories themselves, and examination was given as to what economic influences
would be expected when the waste water treatment facilities and exhaust gas treatment
facilities were introduced. With the economic analysis, the study is directed fo the question
how the social economy of Tunisia or the region of Sfax will be influenced by such
introduction,

Therefore, about the economic benefits and expenses that can be calculated quantitatively,
the profit and loss have been calculated as with the financial analysis to obtain the economic
internal rate of return (E.IRR).

Table VIiI-16 summarizes the examination results by the economic analysis.
(1) Economic benefits
1) Direct benefit : -

In principle, the direct benefit has been studied with the same concept as that of
the financial analysis, except the following benefits. These are excluded from the
economic analysis because they will not generate any profit or loss for the society as
a whole.

(1) Reduction of cost for excessive part of waste water quality standard

The penalty calculated here means a reduction of expenditure for an enterprise,
but it is a reduction of revenues for the local area or couniry, resulting in zero
income and outgo for the whole society. '

(@ Tax exemption effect by execution of special depreciation

The result is zero income and outgo, same as in (1) above, considering the tax
exemption for the enterprises and the national subsidies.

The reduction of waste water ireatmen_t éxpense at ONAS was evaluated to be
50% as only variable cost will become a consumption logically. Other economi- |
cal benefits are as same as those described in financial analysis. Therefore, their
duplicate explanation will be avoided. '

2} Indirect benefits

Indirect benefits are expected as listed below, while they can hardly be measured
into the nuraerical data as in the case of the direct benefits.
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@ Increased chances for employment

By the introduction of the planned facilities, there will be newly created oppor-
tunities of employment not only for the personnel directly related to the operation,
analysis, and maintenance of the equipment, but also for the personnel required
for the construction and maintenance work. The nationwide and stepwise projects
will have far-reaéhing effects by increasing the employment chances to shift toward
a high income level.

(@ Resource utilization and irnprovement of environment

It is highly important for the society to save the water resource which is running
short, and to climinate the harmful influence by the waste water discharge and
exhaust gas (such as injuries to the health, decrease in marine products, and
reduction of values for tourism). Further, utilization of useful materials collected
during the treatment process will not only generate a direct economic effect, but
also will offer the chances to acquire the techniques to improve various production
processes.

@ Contribution to the community economy

It is highly significant to contribute to the ehhancement of the standard of Living
of the community by eliminating the pollution for the industrial development.

Implementation of the present pro_}ect also means an acqulsmon of know-how
related to the countermeasures of industrial pollutmn It will offer opportumtles
for creating and developing an environmental industry, That will in the long run
encourage the regional and environmental industries, and ensure a reduction of
construction cost across the country. Another prorrﬁsing possibility is contribu-
tion to the promotion of export and acqms1t10n of foreign currencies thanks to the
high cost performance

(2) - Economical expenses

Out of the expenses under the economic analysis, some items have been calculated
by a method different from that of the financial analysis as detailed below. Those
items are the wage differences that largely enhance the social economic level and the
part of fixed utility cost and factory overhead that are not considered fo marginally
increase.
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1) Labor expense

The personnel to serve the planned facilities are assumed to be shifted from the
worker operating on the production facilities. Also the worker vacancy can be filled
by temporary workers. Accordingly, the personnel expenditure has been calculated
marginally on the basis of an extra worker: 150 TD/montheperson.

2) Utility expense

On the electric power supplied to inside the area, the fixed cost equivalent is not
considered to be increased marginally. From this, the power cost has been calculated
at 60% of the level in the financial analysis. '

3) Factory overhead

The factory overhead includes various costs of utilizing the social facilities. Such
cost has been calculated to 30% of the result of the financial analysis, considering the
fact that these costs are not subject to a proportional increase by the increase in the
number of personnel, and that the planned facilities require no increase in the office
work staff.

(3) Results of economic analysis

As shown in Table VIiI-16, the economic analysis has had a worse result for the
individual item than the result of the financial analysis. However, considering the
indirect benefits, the decision making will not be affected. '
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{(4) Economic influence

According to the result of the financial analysis, STAPE and UPOTS tequire a large
increase in the net profit of the enterprise even though the plan- is implemented on the
basis of CASE1 which is the most advantageous. Therefore, the economic influence
has been analyzed by comparing the analySis results with a result assuming that the

current state were continued.
1) Countermeasures for waste water and exhaust gas at fertilizer factory (SIAPE):

Running of production activities will inevitably produce some industrial pollution,
apart from the extent and causal relationships. To some extent, the drainage is
affecting the marine pollution and the exhaust gas affecting the air continuously,

If, therefore, the present state continues, there will be the time when the operation
must be stopped or suspended, as is seen from the precedents in some foreign coun-

tries.

Bearing this in mind, the economic state is compared the case where the fertilizer
factory continues production activities by implementing the anti-pollution counter-
measures with the case where the fertilizer industry is inhibited from further production

activities from economical side as follows:
(D Annual output and price of rock phosphate and TSP
Phosphate rock: 6,610,000 tons ('89) US$31/T (91}
TSP: 1,000,000 tons ("'87) USS40/T (°91)
(&) Added value by fertilizer industry: Estimated from SIAPE infon.n_ati_on (¢91)
| Pliosphate rock ===> TSP Nationwide TSP output
681,120 T/Y 363,000 T/7Y 1,000,000 T/Y |

[calculated on the basis of ‘Yield = 53.3%’ and ‘energy consumption value =

1/2 of the raw material cost’]

Added value of SIAPE = (363,000 * 140) - (681,120 * 31 * 1.5)
= approx. US$19,148,000

Nationwide added value scale = 19,148 * (1,000/363) -
= approx. US$52,74%9,000/Y
= approx. 47,449,000 TDFY
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Assuming the operation stop of nationwide fertitizer industry, a direct economic
effect of approx. 47,000,000 TD/Y will be canceled.

(® The total amounts to approximately 705,000,000 TD when the ardded values by
the TSP production are cumulated for fifteen ygars as the object period of the
present investment.

Suppose that no countermeasures were taken against the industrial pollution so
that the production must be completely stopped in the fertilizer industry, that
will obviously affect the target growth raic 8.7% for the manufacturing industry
under the eighth five-year plan. The tax revenue will also be reduced considerably
as a result.

(@® According to the examination by SIAPE, the expenditure of industrial antipollu-
tion countermeasures for the whole fertilizer industry is as follows (unit: 1,000
TD):

(SIAPE) (Estimate for whole
fertilizer industry)
TSP outp_u't ' 363,(j00 tons 1,000,000 tons
- Waste water treatment facilities 3,725 . 10,262
Exhaust gas treatment facilities - _17,359 _ 47,821
Total . 21,084 58,083
Annual depreciation 2,013 5,545
Annual nirining cost | 6,630 18,264

From the above result, aithough the expenditure of industrial antipollution
countermeasures requireé a substantial investment scale, annual running cost of
whole fertilizer will be less than the nationwide yearly added value scale. There-
fore, it is desirable that the antipollution countermeasures be implemented gradu-
ally step by step, considering the economic effect by reserving the existence of
such industries and the secondary influence over the other industries.
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2) Countermeasures for the margin (waste liquid after olive oil expression) at olive
factory (UPOTS)

In the study, concentrated treatment facilities for discharged margin in the whole
region of Sfax were examined based on the survey resuli of UPOTS. From the
result, the economic comparison for the entire olive industry between margin recla-
mation treatment and waste water treatment was evaluated as follows:

@

®

®

Margin discharge:

UPOTS: 50 m¥day * 100 days/ycar = 5,000 m*/Y(year)

Sfax area: 1,000 m*day * 100 days/year = 100,000 m*/Y

Nationwide total: = 225,000 m¥Y

Estimation of margin treatment cost without waste water treatment facilities:
(gPrej.r*onditions)

It is assumed that a land must be procured separately from the general area via a
green buffer zone, to cover the annual treatment quantity of the waste liquid,
and the waste liquid will be discharged to a concentration pool with 1.5 m
depth.  Then the waste liquid must be left for ten years to cause a natural
evaporation and underground penetration. For the eleventh and subsequent

years, it will be recycled for reuse.

(225,000 m¥Y)/1.5m = 150,000 m? — A site of 200,000 m? per year is pro-
cured, including green buffer zone ==> Assuming that the site is adjoining an
industrial site, the cost is 20 TD/m?, that is: 4,000,000 TD/Y (in the buffer zone,
olive tree planting is assumed, for the harvest after ten years’ time).

The land will cost during ten years: 40,000,000 TD plus management cost
(alpha)

Estimated construction cost of treatmeint facilities installed in the olive factories
across the country (unit: 1,000 TD):

Case 1A Case 2A Case 3A
Construction cost for Sfax area 9225 10743 11,110
Cost of nationwide construction 20,756 24,172 24,998
Annual depreciation of nationwide facilities 2,076 2,417 .2,500

Annual operating cost of nationwide facilities 3,650 4520 4,682
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Even by simply comparing the facility investment plan with the result of contin-
ved current state, the annual depreciation expenses are lower in any cases than
the land acquisition cost. Moreover, considering the fact that 60% of the
invested amount (15% x 4 years) is subject to exemption of corporate tax by the
special depreciation, implementation of the present plan ensures an economic
efficiency that is worth studying positively as a whole olive industry.

@ From another standpoint, influence over other industries:

'The eighth five-year plan sets the targets of economic growth 1o 2% for agri-
culture; 8.7% for manufacturing industry, and 22.3% for tourist industry. As-
suming a continuation of the present state, there will be a demand for the land
of at least 2 km? for the coming ten years only for these industries (which means
an estimated expenditurc of 40 million TD). In view of the expected growth
rate of the whole manufacturing industry and the tourist industry, the land
supply will have to be considerably restricted. '

+ Difficulties expected for output increase of olive 011 as a high valueﬂadded
product of olive

' Difficulty in achieving 2% growth rate target for agriculture

Difficulty in increasing the by-product as a cheap raw material for
soap production

Affects the promotion of export and acquisition of foreign curren-
cies
* Acquisition of vast site for throwing waste away

Affects the acquisition of new industrial site, causing difficulty to
achieve the growth target for other industries

r-—iNegative effect to the geographical and meteorological resources
suitable for the tourism, causing difficulty to achieve the growth
target of 22.3% for tourism

— Affects the acquisition of foreign currencies

® The above problems may threaten the whole olive industry, so that the possibil-
ity of incfeasing the sales (by about 70,000,000 TD estimated from the quantity
of the margin) or absorption of 2% annual growth (= approx. 24,000,000 TD for
15 years) (*1) might be abandoned
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*1: Estimated from UPOTS 1991 information (scale of UPOTS = 5/225 of the
whole industry)

Olive purchase ====>  Sale of olive oil
- 5,633 tons (260,000 TD) 1,162 tons (1,564,000 TD)

Supposing that the energy consumption is almost equal to the olive pur-
chase cost, (1,564 — (260 * 2Y) * (5/225)

Value added by olive oil production amounts to approx. 47,000,000 TD.
The cumulative total of the 2% growth for 15 years amounts to approx.
24,000,000 TD. '

(1,564 * '(5/225)) * cocfﬁbieht of annuity closing j)ﬁce (15 years, 2% =
17.29342) equals approx. 24,342 '

(® Implementation of the present plan will completely cancel all these fears. Com-
bined with the aforesaid indirect benefits, a large economic effect is expected
for the olive industry from the viewpoint of industrial promotion.

Also from the standpoint of achieving the eighth five-year plan and ensuring the

source of tax revenues, the investment must be promoted.
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‘5. Fi

nancial and Economic Evalaation

From the resulis of the financial and economic ahalysis, the waste treatment and recy-

cling P
(1)

2)

lan of selected industries in the region of Sfax is evaluated as follows:

By the countermeasures proposed by the present study, the investment reached a
large amount for SIAPE (drainage from scrubber) and the treatment of the margin at
UPOTS because of the excessively polluted waste water. Moreover, by the radical
nature of the present study, a new investment had to be made resulting in an cxces-
sive financial burden at a time. In other factories, even if the additional cost is borne
by the related enterprise, the cost can be absorbed through some managerial support.

However, considering the future development, permanent continuity, and industrial
promotion of each enterprise, it is necessary to implement the present plan without
killing the active power of these enterprises. From this viewpoint, those factors such
as the construction cost (inttial investment) must be reduced by all means.

To improve the economic efficiency and to enhance the possibility of implementing
the present plan, the point is to lighten the burden of expenses and to reserve the
fund for consiruction. For this purpose, the following steps are considered:

(1) The indusirial antipollution counterrneasures mean nonproductive facilities.

Therefore, if the plans are left to the spontaneous action of individual enterprises,
the execution is threatened to be delayed or abandoned owing to the management
conditions. Also, reduction of the construction cost may result in failure. For fear
of this, the administration must take the initiative to enforce a thorough control of
the items listed below, as with the present study, to establish a system to eventually
attain the real goal. - - - Control on the estimation and assessment of materials
and equipment, purchase negotiations, and supervision of ficld construction. For
example, a system of appointing the dealer or construction company (even for the
appointed dealer or constructor, chances must be offered for a “narrow profit
margin and large sales volume” policy to train them into the specialists).

The implementation plan shall be executed step by step to gradually satisfy the
total regulation volume on the waste water quality standard as the decisive factor
of the construction scale and process. For example, to attain the target by. the total
volume, the number of the objective enterprises shall be increased, while easing
the standard for individual enterprises. Consequently, for each enterprise, the
initial investment and cost for managerial improvement can be reduced to provide
a better condition for investment.
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(® To encourage each enterprise to promote the present plan, some steps shall be
e¢xamined to offer a direct incentive for réd_ucing the expenditure such as the
construction cost. For example, penalty for the enterprises not taking countermea-
sures would be partially increased, and the collected money would be reimbursed
to those who executed the countermeasures, thus establishing a system concentrating
the reimbursement on the execution period. Thus, profitability of the investment
would be enhanced by subsidiz-ing by the whole beneficiaries w'idely and lightly
so as to eventually reduce the running cost. '

(® Examination shall also be given to rationalization of a collective treatment of
industrial waste water (at the primary treatment stage) by several enterprises or
regions. When the possibility is expected, organizing a jointly operated company
(or association) shall also be examined for the purpose of reducing the expehses
per enterprise such as the construction cost. ' '
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VOLUME IX CONCLUSION AND RECOMMENDATION

To complete the pr’esent' study, we describe a conclusion and recommendation in this
volume. The object of the study is to assure the environmental profection in the region
through the countermeasures for the industrial pollution.

Therefore, it is necessary to make the result of the present study be a model and spread it
all over the Tunisia to make a working plan.

1. Qutline of the Present State of Selected Factories

It is concluded that, except some factories, no antipollution measures are undertaken.
Some factories are studying the possibility, while some others in the process of constructing
the equipment. In fact, however, fuil-scale countermeasures for the waste water or exhaust
gas are not taken at the moment.

On the waste water, there is the INNORPI emission standard specifying the standard for
the discharge to rivers, sea area, and sewage treatment plant. However, such standard goals
have not yet been attained.

For the exhaust gas, no-standard exists, and no countermeasure is taken.
2. Conclusion of the Study

To protect the environment and enhance the economic efficiency of each enterprise, the -
cost of constructing and operating the antipollution facilities must be reduced. For this
purpose, the following points must be examined:

(1) Every factory produces polluted substances at a high density. Polluted substances
are originally valuable substances such as raw materials. The valuable substnaces
must be collected as much as possible through rationalizatiozj of the factory, so0 as to
redace the polluted content in the drainage.' To that end, the numerical data in each
section at the factory must be grasped first. The present study has been made
temporarily, and further data must be collected continuously on a long-term basis.

(2) Waste water treatment facilities must be examined based on the tentative standard
proposed by Japan. While the standard is tentative, the drainage from all factories
except those from the SIAPE faciory is accepted by ONAS, and its quality becomes
to fulfill the sea area emission standard of INNORPI by ONAS. In the tentative
standard proposed by Japan to be applied for SIAPE, SO4 exceeds the standard value
for sea area of INNORPI standard. However, since removal of SO requires an ex-
pensive device, it will have to be studied in the next stage,
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For the INNORPI standard of the inflow into ONAS, Cl and SOs are subject to
regulations, However, the tentative standard proposed by Japan'does not satisfy
these regulations. Therefore, if a part of the ONAS treated waste water is used for
frrigation, the salt content will be increased. However, in view of the high investment
cost required for the removal of salt, reservation of the irrigation water must be
studied from an overall point of view,

By the INNORPI standard of discharge 1o sea arca, SO4 is subject to regulation. SO
also exists in the sea water, so we raised the question about the reason of the SO4
regulation, without a clear response being received so far.: In our opinion, the SO4
regulation has to be reexamined. |

Treatment of margin at UPOTS is a problem not only for Tunisia, but also for the
entire world. In the present study, study was mainly concentrated on a treatment by
anaerobic bacteria as treatment methods.

Although the method of anaerobic treatment is being researched in various couniries
of the world, there is no record of the actual plant. It is desired that the research will

be further promoted in Tunisia.

At the sulfuric acid plant in SIAPE, the DCDA wethod should be adopted to cope
with the soaring sulfur price. At the same time, countermeasures for the pollution
should be taken along with the efforts to improve the rate of collecting the sulfuric

acid.

Furthermore, the modification of scrubber in phosphoric acid plant and TSP plant
should be implemented to remove fluorine and to be a countermeasure for poflution.

As the countermeasures for the particles of soot dust from soap factories and STS,
installation of cyclone is proposed. As a preparatory step, training of the operating
engineers should be projected in order to improve the method of controllihg the
combustion technique.



3.  Recommendation and Considerations
3.1 Recommendation

As a conclusion of the present study on waste treatment and recycling plan, the following
items are recommended:

(1) The construction cost indicated for each case in the present study was first caleulated
on the cost level in Japan then converted into Tunisian base by taking account of the
field survey results. Thercfore, the indicated values do not fully reflect the conditions
unique to Tunisia. Hence, before executing the plan, the construction cost has to be
reexamined from an overall standpoint. | "

(2) Efforts should be made to reduce the polluted substance at the diSCharge ouilet of
each factory. Generally, there is a high density of the polluted substance at the
discharge outlet of factory. The problems are that a large expense will be required

10 treat such poltuted substance, and that some useful substances are discharged and
wasted. It is recommended that the complete numerical data at the production
processes be grasped so as to reduce the gquantity of the polluted substance.

(3) Establishment of reasonable emission standard

It is important to enforce a strict emission standard to protect the healthy environment.
However, it is also important to set a standard to be harmonized with the industrial
development, Especially, removal of salt requires a high cost of investment and
operation. Preparation of the irrigation water standard and re-examination of salt
regulation in the sea area are recommended. - ‘

3.2 Censiderations on Plan Execution

After examining the items in the foregoing sections, the following notes must be taken
‘into consideration in executing the plan:

(1) Organizing of the committee

As the countermeasures for the industrial polhition in the region of Sfax, it is desir-
able to organize a committee consisting of the governmental and civil personnel and
men of learning and experience, to execute the countermeasures for the entire com-
munigy.

(2) The present study has been made on some selected local factories. For the next
study, it is desirable to cover the whole area, and execute the project step by step by
assigning the priority.
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Reconfirmation of quality of waste water

Quality of waste water from each factory should be analyzed again to reconfirm the

- preconditions for design.

Treatment test by actval drain

To obtain the basic numerical data for design, a simple test should be conducted on
the actual drain sample. For example, the following data should be confirmed with

the actual drain sample:

» Preparation of neutralization curve

* Preparation of coagulating sedimentation curve
Confirmation by pilot plant or demonstrative facility

It is desirable to test the f(illowihg iterns through a pilo't plant to iniplement the
research and development as they are big problems in Tunisia:

* Anaerobic treatment of margin
¢ Removal of salt by reverse osmosis -
Overseas technical survey

It is desirable that the technical contents of the following items be grasped by

inspecting the overseas technology:
* Anaerobic treatment equipment
« Reverse osmosis equipment

It is recommended that LARSEN be expanded into an environmental technology

center (or an environmental training center) o serve as a core organization for -

training the environmental engineers in Tunisia.
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I . iNTRODUCT | ON

In response to the reguest of - the Government of the Republic
of Tunisia (hereinafter referred to as "GOT"), the Government of
Japan decided to conduct the Study on Waste Treatment and
Recycling Plan of Selected Industries in the Region of Sfax
fhereinafter referred to as "the Study”)in accordance with the
relevant laws and regulations in force in Japan.

Accofdinglyi Japan International CooperatidnkAgency
(hereinafter referred to as “JICA" ), ‘the official agency
responsible for the implementation of the techniéal cooperation
programs of the Government of Japan, shall undertake the Study
in close cooperation with the anthorities concerned of GOT.

The present document sets forth the scope of work with regard

to the Study.

11.08JECTIVE OF THE STUDY

The objective of the Study is to formulate treatment and where
applicable, recycling plans of the industrial waste from the
selected factories and industrial facilities in the region of
Sfax in order to cope with industrial pollution in the region
thereby contributing to the region’s sound industrial

development and environmental protection.

[1].5COPE OF THE STUDY

Based on the primary study carried out by the Laboratory of
Environment Science in the National Institute of Engineering in
Sfax (hereinafter referred to as "1,.8.5.E.N."), the Study shall
‘be conducted with regard to treatment and, where applicable,
recycling palns of the industrial ligquid waste and exhaust fdme

from the following factories and facilities:

~Societé Industrielle pour la Fabrication de 1'Acide
Phosphorlque et Engrais (5.I.A. P.E.) Unités A et B

~Societé National pour la Distribution du Pétrole (S.N.D.P.}
~-Selected small;scalé factories

The scope of the Study shall be the following:

1. feview of general conditions for the Study (Environmental.
policies and regulations, Demographic, socioc—econamic,
meteorological, topographic conditions of the region, Present’

LA




water resources and analysis of its future demand and
supply)

2. Analysis of the production process of the factories and
facilities '

3. Analysis of liguid wasie and exhaust Ffume from the production
process both within and outside the factories and facilities.

4. FPormulation of treatment and, where applipable, recycling
system alternatives '

5. Preparation of the implementation plan and scheduie of the
above systems '

6. Cost estimation

7. Financial and econcmic analysis (where applicable)

8. Conslusion and recommendations

IV.PROCEDURE OF THE STUDY
The Study shall be implemented in accordance with the
following procedure: '
Step 1. Preparatory study {in Japan)
Step 2. Preliminary field survey (in Tunisia)
Stép 3. Field survey and analyses {in Tunisia)
Step 4. Continued analytical work {in Japan)
Step 5. Presentation of Interim Report and supplementary
field survey and analyses (in Tunisia)
Step 6. Coﬁtinued analytidal work (in Japan)
Step Presentation.of Draft Finél Report (in Tunisia)
Stép 8. Submission of Final Report

~J

V. SCHEDULE OF [MPLEMENTATION
A tentative schedule of the Study implementation shall be as
attached in the Appendix. o '

Vi. REPORTS
JICA shall prepare and present the following reports in

English to GOT. o o
Ten (10)copies of the Inception Report
Teéen (lO)ébpies of the Progress.Réport
Thirty(30)copies of the Interim Report
Thirty(30)copies of the Draft Final Report
Thirty(30)copies of the Final Report

S



V1 1.UNBERTAKINGS BY THE GOVERNMENT OF TUNISIA _
1.To facilitate smooth conduct of the S5tudy, GOT shall take the
necessary measures!

1.1 To secure safety of the Japanese Study Team
(hereinafter referred to as "the Team")

1.2 To permit the members of the Team to enter, ieavé and
sojourn in Tunisia for the duration of their assignment
therein, and e&empt them from alien registration
reguirements and consular fees

1.3 To exempt the members of the Team from taxes, dutles and
other charges on equipment, machinery and othe; materials
prought into, and out of, Tunisia for the conduct of the'
Study

1.4 To exempt the members of the Team from income tax and
charges of any kind imposed on, or in connection with, any
emolunents or allowances paid to them for their services
for the 1mplementat10n of the Study

1.5 To provide necessary facilities to the Team for remittance
‘as well as utlllzatlon of the funds introduced into
Tunisia from Japan for the 1mp1ementat10n of the Study

1.6 To facilitate permission for entry into private properties
or areas relevant for the conduct of the Stddy

1.7 To secure permission for the Team to take all data and
documents related to the Study out of Tunisia '

1.8 To provide medical service as needed. (Its expenses can be

charged to the members Qf the Team.)

2.GOT shall bear claims, if any arises against the members of
the Team resulting from, occuring in the course of, or otherwise
connected with the discharge of their duties in the
implementation of the Study, except when such clains arise from
gross negligence or wilful misconduct on the part of the Team
members. '

3.Agence National pour la Protection de l’Environnement
(heareinafter referred to as "A.N. P.E. “) shall act, in
cooperation with L.A.S.E.N., as the counterpart agency to the
Team as well as the co—ordinating body in relation with other
governmental and nonwgovernmental organizations concerned for
the smooth implementation of the Study.

4.A.N.P.E. shall, at its own expense, provide the ‘Team w1th the

F—



following, in cogperation with L.A.S.E.N. and other
organizations concerned:
4.1 Available data and information related to the Study

4.2 Counterpart personnel

4.3 Suitable office space with necessary equipment in Sfax
4.4 Credentials or identification cards

4.5 Vehicles

V111 .UNDERTAKINGS BY JICA .

For the implementation of the Study, JICA shall take the
following measures:
1.To dispatch, at its own expenses, a series of study teams to
Tunisia _ _
2.To pursue technology transfer to the Tunisian counterpart
personnel

1X.CONSULTATIONS

JICA and A.N.P.E. shall consult with each other in respect of
any matters that may arise from, or in connnection with, the
Study.

A-5



—

gda1s
3/4 anding rroday
v .
JRiciy
0 BISIURL UT YJ0%
proday Teuld ¥/4 )
1aodey Teutd 13810 4/40 uedef uT ¥I04
1doday ErIoN] Sy/Ll
110day $5918014 u/Sd
1loday uotidaouy /o] TSUOTIRIADIQY ZB86T leay,
90 | CAON [ "3190 J1Uag
€12 Y1UoK 3O Iapag
/40 /11 4/d /1 inding 120doy
A v \ 4 v _
gdns £da1g Zdag
L [ [ | e
gd=18 rdais 1d038
uedef Ul ¥ioh
— | ] 0
2661 T66T Ie54
‘dag | Bny | -t | cunp | kem | cady | caeR | 'qed | ueri toaq| aoN | "190 ‘deg | CEay | ocyar ) tungg cdep ) cxdy oy caRR| Cqag Y3uoR
_ AT B S S A S A O | LA B | _.ﬂﬁ 01 b _ 8 ! g ﬁ‘.m y g 4 [ qauey yo uuu;ﬂ;

ACGLS HHL 40 FIMNCIHIS INTLYINAL

TIONIdaY

A-6



HE STUDY ON WASTE TREATMENT AND RECYCLING PLAR

OF SELECTED INDUSTRIES IN TH

IN THE REPUBLIC OF

E REGION OF SFAX
TUNISIA

AGREED UPON AMGNG

AGENCE NATIONALE POUR LA PROTECTION DE L'ENVIRONNEMENT,
LE GOUVERNEMENT TURISIEN,

HE LABORATORY OF

AND

T ENVIRONMENT SCIE
INSTITUTE OF ENGINEBRING IN SFAS

NCE IN THE NATIONAL

JAPAN INTERNATIONAL CGOPERATION AGENCY

TUNIS, DECEMBER 14,

1930

MR. MEDHTOUB

DIRECTOR OF DEPARTMENT OF GEOLOGY,
LABORATORY OF ENVIROMMENTAL SCIENCE,
NATIONAL INSTITUTE OF ENGINEERING TN

MR. BAQUENDI ABDELKADER
PRESIDENT DIRECTOR-GENERAL
AGENCE NATIONALE POUR LA
PROTECTION DE L‘ENVIRONNEMENT,
LE GOUVERNEMENT TUNISIEN

A-7

SEAX

BRAEREE)

MR. NOBUYOSHI KAKUMA
LEADER,

THE JAPANESE PRELIMINARY
STUDY TEAM,

JAPAN INTERNATIONAL
COOPERATION AGENCY



3]

4.1

4.2

The Preliminary Study Team organized by Japan International
Cooperation Agency visited Tunisia from December 6, 1990 to
December 15, 1990 for the purpose of discussing the Scope of
Work regarding the Study on Waste Treatment and Recycling
Plan of Selected Industries in the Region of Sfax in the
Republic of Tunisia, with the authorities concerned of the

Tunisian Geovernment.

In connection with the above, a series of meetings were held
between the Tunisian side represented by Mr. Baouendi
Abdelkader, President Director—-General, Agence Nationale Pour
La Protection de L'Environnement and the Japanese side

headed by Mr. Nobuyoshi Kakuma, Leader of the JICA
Preliminary Study Team. (The attendance list is found in

the Appendix.)

These records should be read in conjunction with the "Scope
of Work" agreed upon between GOT and JICA.

SPECIAL ISSUES HIGHLIGHTED

Regarding 1II. SCOPE OF THE STUDY, selected small—scale
factories shall be the following:

—SATOP Societe Anonyme Tunisienne Des Huiles Oliwves Pures
~5I0S—-ZITEX Societe Industrielle Des Olives de Sfax

—~TMS Tannerie Moderne de Sfax (Ben Arab)

—STS Societe Tissage a Sfax .

~Societe Huilerie UPOTS

The field study in SNDP shall be the examination of its
facilities and equipment in premise with a view to
detecting the causes for possible leakage of hydro—carbon
and making recommendations for its prevention. '

Regarding VI. REPORTS, reports shall include supporting'data
collected during the field studies.

Regarding VII. 1.6 and 1.7 , ANPE éhall assist the Japanese
Study Team in every possible way including issuance of




official letters of permission for entry into the factories
and facilities necessary for the Study and for exportation
of the collected data and information. For this purpose,
the Team shall consult with ANPE for permission of
exportation thereof.

4.4 The "documents” referred to in 1.7 shall include
photographs.

4.5 Regarding VII.1.8, ANPE shall bear the cost for first-aid
) medical service in Tunisia in the case of accidents or

deseases incurred on the members of the Team.

4.6 Regarding VII.4.5, ANPE shall make every possible effort to
secure vehicles to the study team. However, in_case. ‘
difficﬁlty is anticibated in pfdcuring'vehicles in Tunisia
in time for the implementation of the Study, ANPE will
request JICA to prepare the budget to hire or purchaée
vehicles for the Study Team.

4,7 Regarding VII.4.2, the counterpart personnel assigned by
ANPE in cooperation with LASEN shall include three (3)
technicians for water guality measurement and analysis.

4.8 Regarding VII.4.3, LASEN shall provide suitable office space
in Sfax for the Study Team.

4.9 Regarding VIII.2., ANPE requested JICA to invite its
counterpart officials to Japan for the purpose of
participating in the analytical work in Japan and
facilitating technological transfer with regard to the
Study . '

4.10 Due to the limited inventory of analytical eguipment at the
" disposal of ANPE, ANPE requested that JICA provide the
Study Team with the netessary equipment for the field study

at its own expense.

Fg'
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[ ANNEX-2 |

1.  Alternative Plan of Waste Water Treatment Facilities

Out of the several cases assumed by the present study, the main text described Case 1:
tentative standard proposed by Japan and Case 2: tentative standard proposed by Tunisia as
emission standard. This Annex describes Case 3 and subsequent case.

As shown in Table V-9 in Volume V, Case 3A proposes to conform to the INNORPI
standard of discharge to ONAS and Case 3B pmpoées for soap factories and SMCP to
conform to the INNORPI standard of discharge to sea area. Case 4A assumes a case where
the production equipment of soap factories was improved (collection of glycero! from soap
production section). Table ANNEX-1 summarizes the water quality to be examined, and
emission standard of each factory by case. The flowchart and layout drawing are omitted,
since they are almost the same as those appearing in the main text. Table ANNEX-2
summarizes the block flowchart and the site areas.

Also for comparison, contents of Case 1 and Case 2 are also described.

A-10
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