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3.1

3.2

(0

Infroduction

The topographic survey works were entrusted to a local contractor. The purpose of this
survey is o identify the topographic condition for the construction of proposed interceptor
and pumping stations. Survey area is shown in Fig. A.1.

Terms of Reference for the Works

The whole works are entrusted to a local contractor under the Terms of Reference as

attached on the page A-3 to A-6.
Results of Topographic Survey

Bench Mark and Coordinates

Bench marks and coordinate system of the survey area was based on “Topographic Map

ABIDJAN; Scale: 1:5000, Institut Géographic National, Paris 1988,

The following maps are referred in the survey works:
ABIDJAN 1:5000
BLOC :99-47, 98-46, 98-47, 98-48, 97-46, 97-47, 97-48.

Prepared Topographic Drawings

Interceptor
Route survey with planimetric, cross section and longitudinal survey were conducted along

the planned laying routes of interceptor. Whole survey arca was divided into three areas,

i.e., Niangon, Locodjoro and Platcau.
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Scalc of drawings was given as follows:

- Planimetric suvey: 1:1000
- Cross Seclion: Horizontal and Vertical 1:100

- Longitudinal profile: Horizontal 1:1000, Vertical 1:100
Number of drawings and quantities of survey arc listed below:

Arca _____ Planimetric  Longitudinal Cross-Section

Niangon 11(3.55 ha) 13 (7.1 km)36 (72 Sections, 3.6 k) _

Locodjoro  5(1.40ha)  10(5.6 km) 60 (120 sections, 3.0 krh)

Plateau - 3 (1.8km) 10 (19 Sections, 0.5 km) :%

All the prepared drawings are to be compiled in a supplementary scpa'ratc'v'olum'e'. -
Pumping Station

Planimelric survey was conducted concerning the points of the proposed ten (10) pumping

stations. The total surveyed area was 10 hectare and number of drawings amounts to 10

" sheels with a scale of 1:500.

All the prepared drawings are to be compiled in a supplemenléry separate volume.

)



“TERMS OF REFERENCE
- FOR |
TOPOGRAPHIC SURVEY

PURPOSE

The work called for under this Contract (hereinafter referred to as the Work)
will be conducted as part of the JICA Study on the Feasibility Study on
Sewerage Facilities in Western District of Abidjan City in Céte d’Ivoire.
The results of the survey will be used by the JICA Study Team for working
out a plan for the projects,

SCOPE OF WORK
The Work comprises the following schedules:

Schedule 2.1:
Topographic Survey of the sites proposed for the Pumping Stations
Schedule 2.2: : - ' S
Route Surveying along Planning Laying Routes of Intercepting
- Sewers ' ' - '

Locations of the sites for the Work shall be confirmed by the Contractor and
shatl be approved by the JICA Study Team before the commencement of the

survey works in the ficld.

All measurements ard results of the survey shall be in metric units.

2.1 Topographic Survey of the sites proposed for the Pumping Stations

Work Quality

(1) Preparation Works

Temporary bench marks (timber piles or concrele or others) shall be
eslablished at nearby appropriate locations at the proposed pumping station
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sites, Elevation of each temporary bench marks shall be identified by direct
leveling from existing permanent bench marks.

(2) Survey Works

Work quantitics for the survey works for the proposed pumping station sites
are as follows:
Planimetric Survey: about 1 ha x 10 sites

2.1.2 Scale of Survey Drawings

Scale: 1/500
Coniour interval: 1m

2.1.3 Accuracy
Altowable errors for the survey are as follows:
(1) Leveling of Temporary Bench Marks
Accuracy : 0.6 \f s cm;  where S denotes distance in kilometer
(2} Planimetric Survey
Accuracy for distance within 0.5 mm
(distance on the survey drawing)
Accuracy for level : altitude point  within = N/4
contout line  within = MA
Al : interval of principal contour lines .
2.2 Route Survey along Planned Laying Routes of Interceptors -

2.2.1 Work Quantity
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(1) Preparation Works

Temporary bench marks (timber piles or concrete or others) shall be
established at nearby appropriate locations along Planning Laying Routes of
Intercepting sewers. Elevation of cach temporary bench marks shall be

surveyed by direct leveling from existing permanent bench marks.
(2) Survey Works

Work quantitics for the survey works for the Route Surveying are as follows:

!§% 1)  Planimetric survey 10km x 50m
2) Longitudinal survey :  10km
3)  Cross sectional survey: 10km (100m Interval, B~ S0m)

Where, B is width for cross sectional survey.
The survey works shall also include the survey for above circumstances
(pavement condition, facilities, structures, etc.) and underground structures

(waler supply, sewerage, etc.).

In addition, at the cross sections of storm-water sewer and drainage, the
survey for sections of flow of bridges and box culverts shall be conducted.

2.2.2 Scale of Survey Drawings

1)  Planimetric survey:  Scale 1/1000 (Contour interval 1m)

2)  Cross seclional surveyHorizontal scale : 1/100
o Vertical scale 1/100
3) Longlludmal survey: Honzontal scale - 1/1000

Vertical scale  1/100
2.2.3 Accuracy

Allowable errors for the survey are as foilows
(1) Levelmg of. Tcmporary Bench Marks

Accuracy :0.6/S cm; where S denotes distance in kilometer
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(4)

Planimetric Survey

Accuracy for distance within 0.5 mm
(distance on the survey drawing)
Accuracy for level : altitude point  within = N%
confour line within =+ N%

AJi : interval of principal contour lines

Longitudinal Survey

Accuracy 10 mm X+/S
Where, S : survey length [km]

Cross Sectional Survey
Accuracy for distance 1/500

X IS/ |
Accuracy for level : 2em +5¢m AOO

Where, S: survey length [m].
PERFORMANCE

All performances of the above-mentioned works shall be accomplished in
accordance with the attached schedule as shown in atiached sheet.

EQUIPMENT, MATERIALS AND LABOR

All equipment, materials and labor necessary for all thc abovc mcntloncd
works shall be prowded by the Contraclor o

REPORTING OF THE RESULTS

The Contractor shall submit the survey rcports m Engilsh to lhe JICA Study
Team at the designated time:

Survey Report (in English, 2 copies):

Ab




The survey report shall include all of the survey results.
6. OTHER CONDITIONS

(1) The Contractor shall carefully follow the instructions given by the JICA Study
Team and keep close contact with the JICA Study Team during the work. The
Contractor shall be always ready to report to the JICA Study Team whencver
requested. '

(2) The Contractor shall acquire any formal permits, if necessary, and acrange all
necessary cquipment.

(3) The Contractor shall assume the responsibility for any damages on propertics
and equipment, which belong to the Contractor during the work period.

Accordingly, the JICA Study Team shall accept no ¢laims.

Any other issues besides the items described above shall be decided after due
consideration between the JICA Study Team and the Confractor.

WORK SCHEDULE OF THE SURVEY WORK

1999

WORK ITEM Tora Tuly

1. Pireparation/Mobilization 0

| 2. Topographic Survey

-The site proposed for Pumping Station ]

-Planning Laying Routes of Intercepting | _ )
sewer '

3. Drawing and Reporiing T 1
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GEOLOGICAL SURVEY
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3.1

(1)

&)

3.2

Introduction

The geological survey works were enlrusted to a local contractor. The purpose of this
survey is to identify the subsoil conditions at the siies of proposed pumping stations. A
total of ten (10) locations were proposed for the geological survey. The locations of
geological survey are shown in Fig. B.1.

Terms of Reference for the Works

The whole works are enlrusted to a local contractor under the Terms of Reference as

attached on the page B-4 to B-6.

Scope of Investigation

Field Tests

'Dynamic penetration tests (with 25 cm intervals) were performed at 10 locations up to 20m

~deep in accordance with the standard of NFP94-114 of December 1990.

Borings by auger associated with the Dynamic penetration test were also performed at 10

locations up to 20m deep.

Laboratory Tests

A total of 42 samples were collected from the 10 borings for following tests;:

- Grain size analysis -+ NFP 040 of October 1993
- Nalural water content 1 NFP 94-050 of October 1991
- Alterberg’s Limit : NFP 94-051 of March 1993
- Specific wcight. of Grains : NFP 94-054 of October 1991

B-1:



4.1

4.2

Results of Geological Survey
Laboratory Tests
The results of laboratory tests are shown in Table B.1.

Subsoil conditions of the 10 locations were mainly composed of sandy soil on the whole,
and cohesive soils were not found in the surveyed locations. Components of the soil were
classificd as finc to coarse sand, clayey sand and gravelly sand. Grain size¢ accumulation

curves of the samples are shown in Fig. B.2,

The values of water content of the samples range between 10 % and 20 %. Though
Atterberg’s Limit was tested only for soil samples containing cohesive component,
satisfactory results were not obtained. Specific weight of grains ranges between 2.60 and
2.66. In particular, the sample of No. PD 8 showed a very small value of 1.59. This soil is

classified as organic clay.
Dynamic Penetration Test

Results from the dynamic penetration tests are shown by. graphic pointing-out of the
dynamic resistance (R)) tested according to their depths. The obtained graphics (boring log)
are shown in Fig. B3.3. The apparatus used in the tests is a heavy dynamic penetrometer of

BORRO type with a drop hammer of 50 kg of weight.

Evaluation of compaction of the soils by the scale of the dynamic resistance (R)) is

gencerally described as follows:

- R,<20 bars - : : little compact soils

- 20<R <50 bars ~ : fairly compact soils
- 50<R <100 bars : 1 compact soils

- R >100 bars - 1 very compact soils




Bearing capacity (q,) of soil can be estimated using dynamic resistance (R,) as follows:

Direct Foundation :0.=R /20 (bar)
Pile Foundation :q,=R /6 (bar)

The results of dynamic penctration test are shown in Table B.2.
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TERMS OF REFERENCE
FOR
GEOLOGICAL SURVEY

1. Purpose

‘The work called for under this Contract (hereinafter referred to as the
Work) will be conducted as part of the JICA Study on the Feasibility Study
on Sewerage Facilities in Western District of Abidjan City in Céte d’Ivoire.
The results of the survey will be used by The HCA Study Team for
working out a plan for the projects.

2. Scopc of Works

Machine boring will be conducted at following locations with specified
number and depth. Two core samplings shall be taken for the whole depth
of each boring log. Standard penefration test will be conducted in cvery
one (1) meter with the boring. The JICA Study Team will direct the exact
locations of the machine boring.

All measurements in the survey shall be recorded in metric units.

(1) Location: The sites proposed for the Pumping Stations (10 places)

(2) Quantity:
1)  Machine boring:

Length: 20m x 10 places
Dynamic penetration test:  20m. x 10 places
Non-disturbed core sampling: 2nos. x 10 places

2)  Physical test

Samples: 2 nos. x 10 places

Test item: - Sieve analysis
- Water content
- Specific gravity (dry cohdilion)
- Liquid / Plastic limit

B-4:



3)  Mechanical test

Unconfined compression test : 20 nos.
Direct Shear test / Consolidation test: 10nos.

(3) Survey Results

1) Location map of machine boring sites

2) Boring log charts showing elevation, Rp-value, kind of geology,
etc.

3) Explanation of geological and geo-technical characteristics

4)  Photographs of core samplings

Performance

All performances of the above-mentioned works shall be accomplished in
accordance with the attached schedule as shown in Table.

Equipment, materials and labor

All equipment, materials and labor necessary for all the above-mentioned
works shall be provided by the Contractor.

Reporting of the Results

The Contractor shall submit the survey reports in English to The HCA
Study Team at the designated time:

Survey Report (in English, 2 copies):

The survey report shall include all of the survey results.

Other Condition

(1) The Contractor shall carefully follow the instructions given by the
JICA Study Team and keep close contact with the JICA Study during
the work. The Contractor shall be always ready fo report to the JICA
Study Team whenever requested.

(2) The Contractor shall acquire any formal permits, if necessary, and
arrange all necessary equipment.

(3) The Contractor shall assume the responsibility for any damages on
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propertics and equipment, which belong to the Contractor during the
work period. Accordingly, the JICA Study Team shall accept no claims.

(4) Any other issues besides the items described above shall be decided
after due consideration between The JICA Study Team and the

Contractor.
Schedule
Table Work Schedule
May July
Work Items 1999 1999
Preparatory Works S

Machine Boring

Physical Test

Dynamic Test

Report

B-6



TABLEB.l  RESULTS OF LABORATORY TEST

! t i ' i I i -
No. Depth | Classification gf”ggajp,§gz‘q§ggb-ﬂsjs_(_@,______l Water ° Liquid | Plastic ! Plaslicity =~ Specific
{ (m) ! Fine . Sand T Gravel !Content(%) Limit LL{26) Limit PL(%6)Index IP (%) _ Gravity
I [} § v

PD1 : 0515 iMedium Sand 6, 93]

* 10 NA : YY
' 9 21! 9! 12, 263
: 263
265
265

1
© 1845 Clayey Sand 16 34! 0
5180 {Clayey Sand 14i 81| 5
‘105-128  ClayeyFine Sand ! 9! 87 4

145182 Mediom-CouseSand | 1 87, w18

PD2 | 2048  Claycy Sand ! 37 63" 0 2% 260

L6092 Clayey Sand % 38! 60! 5 12! 2694

105130 |GuvellyClayeySand | 161 M 10, 26! 263

130200 (ClayeySand | o, _ 8 8 o 264

PD3 | 08530 |Clayey Sand 16! 84 o 1o 263

13056 [Clayey Sand 29! 71 o 9. 261

f%j L5691 {Clayey Sand 28 72! 0, 12 2.63
i 191200 ClayeySand S/ I S T 265
PDI ' 1486  Clayey Sand 25 15! 0 15l ' 261

| 86140 [Clayey Sand o W 0 ig 261

142-154  {Gravelly Clayey Sand 9 7! s L 268

073200 [FieeSand S 9s 0 ml__NA___ 1 26

PDS 07-16 |Clayey Sand ' 35, 6s] o' 18! 53: 30! 23, 265
1.6-2.8 iClayey Sand | 28, 70; 2, 2 38; 24 14’ 264

44-6.0 Mediun Sand g 6. 88: 6 14 “NA i 264
: i B t i B :

65200 neSed o C20 9. 6. 12 NA L 26
; i ' ) ! ! i

PD6 19530  IClayey Sand 19: 81, 0 17 20, 12 g! 265

3045 |Mcdium Sand i ' L 266

6282 (Clayey Medium Sand E : ‘ 2.65

32200 |ClayeySand b7 8h 62 NA 268
PDT 2755 IMedium Sand i '

_.
(=]
[~ =}
e
o
-
o<
P
e

NA j i 265

65158 'Clayey Sand Bt ® o 10 N.A : L e
. . : i i 1 H ;
gj _._.__.158200  (Clayey Sand 4o 9% Ul % NA 26
‘ PDS 0425  {Medium Sand j T T NA | L 260

i
3142 [Coarse Sand 1 93; 6 10; NA . 26
?5.4-7.15 EOrganic Clay , 80° 20 0 140 9 50 46! 1.59
‘721584 [Medium Sand L 1 10 NA ‘ ; 265
84200 (ClayeySand 9 O w3 NA____ e
PD? 19225 . [Medium Sand j 3 0 8 N.A ' 265
2839 |Coarse Sand o &£ 9% 0 10 NA 266
'39.68  CoarseSand o s, 6. NA T 266
122200 iMefomSand  c 2 M. 02 NAL G 26
PDI0 0323 Clayey Sand ; 10, % -0 4 NA 263
2334  McdiumSand . o -5 95 0 " NA 263
3445 iMedium Sand : TR TR 13 NA : 2.6
45128 Coarse Sand i 91 5. 9 NA 266

128200 Medium Sand I 99 0 8 NA : 266
N.A; Non applicable
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TABLE B.2

RESULTS OF DYNAMIC PENETRATION TEST

No. Depth Rp | Compaction ' Bearing Capacity Groundwater

. (GL-m) } (bar) ’ Evaluation ; qa (bar) Level{m)

PD 1 :0-4 10> | little compact |
414 %20—50 faily compact 0.8 (GL-4 m) GL-3.5m
14-20 3>100 i compact

PD2 04 10> little compact '
14-12 2050 | faily compact 1.0 (GL-4 m) GL-11.2m
12:20 1020 | litle compact

PD3 0-2 >10 . little compact
52-4 10-20 tittle compact 0.8(GL-2m)
4-20 20-50 faily compact GL-17.mm

PD 4 0-2 11020 1 little compact
2-6 1>50 ‘ compact 0.8(GL-2m) GL-5.8m
f6-8 ' 10-20 ' littte compact
| 8-20 1>50 i compact

PDS 102 1020 © lilecompact | 1.O(GL-1m)
i2-6 %>S(} compact i GL-5.8m
1i6-8 ' 10-20 ‘ little compact %
8-20 >50 ! compact ;

PDG |07 120-40 faily compact | 1.5 (Gl-} m) G1.-3.8m
1720 140-80 compact :

PD 7 0-7 10> little compact GLOm
7-11 1030 faily compact | 1.0 (GL-1m)
1120 3050 | compact |

PD 8 §0-’i 110> i little compact i GL 0.5m
7-20 12030 faily compact 1.0(GL-1m) |

pD9  lo-l '50-100 compact L
5»1-2 110-20 ' little compact ‘ 1 - GL-1.5m
2520 2030 failycompact | 1.0(GL2m) |
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2.1

2.2

2.3

1)

Water Quality of Lagoon

The Study Team collected data concerning the Lagoon water quality at nine places where
CIAPOL had investigated (Fig. C.1). Data were obtained from 1993 to 1998 concerning
four items (NH,, NO,, NO,, and PO,). The data are shown in Table C.1 and Fig. C.2 to
C.19.

Sewage Quantity and Quality Survey

Introduction

In order to assess the cxisting sewage quality and quantity in the Study Area and at the
major sewerage facility sites of the Central Trunk Sewer, the wastewater survey was
conducted in June and July. Most of the Trunk Sewers in the Study Area are broken or
lost in the downstream sections. Hence, the survey was carried out at the mid-stream of the
sewer before the sewage flow enters the storm water drainage canal.

The surveys were conducted dividing to two times; in June and July, to asscss the
difference of seasonal effect due to rainy water inflow into the sewers. The survey was
executed by contracting out to the local consultants.

‘The sampling locations are shown in Fig. C.20.

TOR

The execution of the survey was followed by TOR shown from Page C-3.

Results of Survey

The scasonal difference of sewage flow was not clearly identified between June and July
because of small difference of rainy days in each month. The result is shown in Table C.2

to C.4, and Fig. C.21 to C.26.

Wastewater Quality

C-



2)

There are a lot of factories in the upstream of the UNIWAX Basin. Table C.2 and C.3 and
Fig. C.21 to C.23 show the water qualily data. As evident from data of Table C.2, the
industrial wastewater of this basin seems not to be well treated. According to these data,
the treatment efficicncy in terms of BOD, COD and grease & oil removal at the Koumassi
Pre-treatment Plant is minimal. The higher COD and BOD values at the Koumassi Pre-
treatment Plant compared to S1 Pumping Station seem to be due to industrial effluent from

the factorics of Treichville.

Wastewater Quantity

The survey result is shown in Table C.4 and Fig. C.24 to C.26. As a result of this
investigation, if is cstimated that the population connected to the scwerage sysiem in the
upstream basin is comparatively high (about 60%), based on the upstream population and
per-capita water discharged quantity. On the other hand, the wastewater flow in the Sl
Pumping Station is only a few % of design wastewater flow. Moreover, no remarkable
daily fluciuation of wastewater flow is observed except one peak in the morning in
addition to 2 to 3 irregular peaks due to surface run-off inflow. The results of the survey

were referred for sewerage facility planning.
Tap Water Quality

The physical, chemical and bacteriological parameters of tap water at different locations in

the distribution network of Abidjan were obtained. The data is shown in Table C.5 and C.6.

C-2




TERMS OF REFERENCE
FOR
WASTEWATER FLOW MEASUREMENT AND WATER QUALITY SURVEY

1. PURPOSE

The work called for under this Contract (hereinafter referred to as the Work) will be conducted
as part of the JICA Study on the Feasibility Study on Sewerage Facilitics in Western District of
Abidjan City in Céte d’Ivoire.  The results of the survey will be used by the JICA Study Team

for working out a plan for the projects.

2.  SCOPE, OF WORKS

The Work comprises the following schedules:

Schedule 2.1 : Existing Primary Wastewater Treatment Plant and Pumping Stations

Schedule 2.2 : Outfalls of Existing Sewers

Locations of the sites for the Work shall be confirmed by the Contractor and shall be approved

by the JICA Study Team before the commencement of the survey works in the field.

All measurements and results of the survey shail be in meltric units.

2.1 Existing Primary Wastewater Treatment Plant and Pumping Stations

The objective of the Work at the existing primary wastewater treatment plant and pumping

stations is:
- to provide basic information on design fundamentals such as unit wastewater generation rate,

~ design influent quality and pollutant loads

The Work consists of “Wastewater Flow Measuremen't'"’, ‘;Saﬁ1pli|1g” and “Water Quality

Analysis”,

1) The Contractor shall conduct wastewater flow measurements of influent, twenty-four
' (24) hours at interval of one hour al Koumassi primary wastewater treatment plant, Sl

pumping station and 7J1 pumping station, as shown in Table A.1.

C3



2)  The Contractor shall take samples of influent (or influent and c¢ffluent), once a each
surveying day at Koumassi primary wastewater treatnent plant, S1 pumping station and

7J1 pumping station, as shown in Table A.1.

3)  Ten (10) water quality parameters shall be analyzed as shown in Table A.2 per each

sample.

2.2 Outfalls of Existing Scwers

The objective of the Work at the outfalls of existing sewers is:

- to provide basic information on design fundamentals such as unit wastewater generation rate,

design influent quality and pollutant loads

The Work consists of “Wastewater Flow Measurement”, “Sampling” and “Water Quality

Analysis”.

1) The Contractor shall conduct wastewater flow measurements of efituent, twenty-four
(24) hours at interval of one hour at each point of the existing sewers as shown in Table

A.1. Measuring point is the end of downstream to be measured of each sewer.

2)  The Contractor shall take samples of effluent, once a each surveying day at each point
of the existing sewers, as shown in Table A.1. Sampling point shall be instructed by the

JICA Study Team to be measured of cach sewer.

3)  Ten (10) water quality parameters shall be analyzed as shown in Table A2 per each

sample.

3.  PERFORMANCE

All performances of the above-mentioned works shall be accomplished in accordance

with the attached schedule as shown in Appendix D.

4,  EQUIPMENT, MATERIALS AND LABOR

All equipment, materials and labor necéssary for all the above-mentioned works shall be

provided by the Contractor.

C-4




M

(2)

(€))

Q)

REPORTING OF THE RESULTS

The Contractor shall submit the survey reports in English to the JICA Study Team at the

designated time:
Survey Report (in English, 2 copies):

The survey report shall include all of the survey results.

OTHER CONDITION

The Contractor shall carefully follow the instructions given by the JICA Study Team and
keep close contact with the JICA Study Team during the work. The Contractor shall be

always ready to report to the HCA Study Team whenever requested.

The Contractor shall acquire any formal permits, if necessary, and arrange all necessary

equipment,

The Contractor shall assume the responsibility for any damages on properties and
equipment, which belong to the Contractor during the work period. Accordingly, the JICA

Study Team shall accept no claims.

Any other issucs besides the items described above shall be decided after due

consideration between the JICA Study Team and the Consultant.



Table A.1 TLocations and Number of Wastewater Flow Measurement, Sampling and

Water Quality Analysis

Survey Item

Locations

Day and Sampling Frequency

Total Number

of Survey or

Sampling
Wastewater flow 1. Koumassi Primary June
measurement Wastewater Treatment Rainy day X 1 day
Plant Fineday X | day
a. Influent July
2. 81 Pumping Station Rainy day X 1 day 3
a. Influent Fineday X | day 3
3. 711 Pumping Station
a. Influent
Sampling 1. Koumassi Primary June
Wastewater Treatment Fine day
Plant Ttime X 1day 7 4
a. Influent July .
b. Effiuent Fine day
2. S1 Pumping Station I time X 1day 4
a Influent
3. 7)1 Pumping Station
a. Influent
Wastewater flow 1. Trunk main of Port-Bouet June
measurement 2. Trunk iain of Uniwax Rainy day X 1 day 6
3. Trunk main of 21-22 July
Cmknamorzsaczr | P X 109 ;
5. Trunk mainof33-34
6. Truntk main of 35-36
Sampling 1. Trunk main of Port-Bouet June
2. Trunk main of Uniwax Fine day
3. Trunk main of 21-22 Hime X 1day 6
4. Trunk main 0f 252627 July
5Tk mainof3334 Fine day
11ime X 1 day 6

6. Trunk main of 35-36




Table A.2  List of Water Quality Analysis

Existing Primary Oatfalls of Existing
Parameter Wastewater Treatment Sewers Total
Plant and Pumping
Stations
A. Water Quality Analysis
1 |Ambicat Temperature, ‘C 4 6 10
2 |Water Temp., C 4 6 10
3 |pH 4 6 10
4 BOD; 4 6 10
% 5 |COD 4 6 10
6 IS8 4 6 10
7 |Cr 4 6 10
8 |I-N 4 6 10
9 |T-P 4 6 10
10 |Oil 4 6 10
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WORK SCHEDULE (TENTATIVE)

Date June - July, 1999
| Works wkitwk2]wk3[wkd|wkSfwk6]wk7|wk8
Flow Measurement H H
Sampling H
| Water Quality Analysis - TrTr- - TrTr-

Drawing and Reportting | | I
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TABLE C.1 WATER QUALITY OF LAGOON

Canal de Vridi(R))

1 2 3 4 5 6 7 b1 9 10 11 12
Nil, | 93 1002110025 | 0027 | 0024 | 0025 | 0015 [ 0.037 [ 0.026 | 0.010 | 0.048 [ 0008 [ 0.025
""" |91 10057 | 0083 [ 0123 | 0,009 | 0.006 | 0050 | 0017 | 0.051 | 0.039 | 0.078 | 0.010 | 0.023
|95 10049 {0010 [ 0,006 | 0.003 | 0.013 | 0.0i5 | 0.015 | 0.042 | 0.0644 | 0.096 | 0.003 ] 0055

96 10150 | 0.170 [ 0.166 | 0.009 | 0.014 | 0.054 | 0002 | 0005 | 0007 | - j0047 | -

No, | %3 foos7ooss | - TTTITooie fooas | - [ooi3 [o003 [oo03 | -
|4 o008 | 0007 | o001 0000 | 501 | 0032 | 0.027 | 0291 | 0005 | 0.000 | 0.038 | 0.007
|5 _|'0000 | 0000 | 0.027 | 0.008 | 0:015 | 0.000 | 0.05 | 0.008 | 0022 | 0.003 | 0.037 | 0008
|79 ooer |- 10002 | 0.002 | 0.005 | 0.039 | 0042 0.003 0023 |- oo -
97 10.000 | 0.000 | 0.000 0.020 | 0.005 - 0.002 = | 0.000 | 0.060 | 0.000 { G.021
98 - - - 0.006 - 0.001 - 0.022 | 0.004 - 0.032 | 0.035
1 2 3 4 5 6 7 8 9 10 11 12
PO, — 1”93 [0 oon 0009 | 0025 | 0034 [0.052 0026 | 0.037 [0008 | 0000 [ 0.039 | 0024
~ | si | oors ['ooi} 00i2 0031 | 0030 | 0.000 | 0605 | 0039 | 0.000 { 0015 | 0.043 { 0011
95 | 0.006 | 0060 | 0034 | 0oi1 | 0021 | 0.002 | 0.087 | 0.006 | 0.095 | 0.157 | 0.016 | 0.008°
1796 |00t [ 0023} 0063 0192 | 0.033 | 0080 0039 | 0084 {0013 |- losw | -

1 2 [ 73 ] 5 6 7 8 9 1w 1| 2
NO, | 93 J0298 | 0.019 0631|0001 {0011 | 0615 [oosi-| o1t [00ss [0032 [ooos | -
194 | o006 | 0.007 | 0.09¢ | 0.009 | 0.068 | 0.037 | 0.030 | 6.:201 |0.075 | 0.038 | 6.057 | 0.000
o 95 1 0.036 | 0,052 | 0.092 | 0.090 | 0.034 | 0.057 | 0.055 | 0207 | 0064 | 0:062 | 0.000 | 0.011°
|96 _p0008 | - 10026 (0260 10010 0033 ) - 0084 )0047 | - 0073} -

97" [ 0016 | 0.034 | 0.036 | 0.009 | 0.013 0054 | - - | 0018 | 0199 | 6.077

1 2 3 4 5 1] 7 8 G 10 13 12

NO; 93 10097 {0027 | 0.001 §0.000 | 0.008 10278 | 0.095 | 0.012 } 0.021 | 0:027 | 0.005 | -
|94 {0006 |0.005 {0000 } 0.000 [ 0.011 | 0.107 | 0.270 | 0.062 | 0.022 | 0.018 | 0.121 | 0.088
_-95 10.022 | 0.000 | 0.009 | 0.010 | 0.011.{ 0.007 | 0.057 | 0.033 [ 0.102 | 0.019 | 0.006 | 0.005
w196 10011 ]| -.]0000}0005 |0015{0064| - :l00I5[0009] - |oou8| -
________ - 97 10000 | 0011 10008 } 0029 10007 | - 0000 | - i - }6.097 | 0022 | 0028
98 0.022 - 0.006 - 1 0,009 | 0.006 | 0.003 { 0.002 - 0.004 j 0.0

1 2 3 4 5 6 7 8 9 10 1 12

PO, . | :93. 10037 10038 | 0,023 | 0249 | 0.018 | 0.065 | 0.054 | 0.015 | 0.023 | 0.005 [ 0.082 | 0.037
. 2|94 ] 0.085 | 0050 | 0054 1 0.052 [ 0.164 | 0.070 | 0.158 | 0.186 | 0071 | 6.053 | 0.102 | 0.661
|95, | 002210129 | 0046 | 0077 | 0.092 [ 0.015 | 0.142 § 0,021 | 0.123 | 0339|0674 | 0.12i

. 96 | 0207 | 0.080 1 0.094. | 0260 10053 | 0.115 | 0072 {0159 [06ig | . | .|
97 | 0063 {0,024 | 0017 |0.030 [0063 | . - . |0s09] - - o066 {0030 | 0234
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Azito:(R,)

10

11

12

Nii,

0.060

0.020

0176

0023

0.033

0.019

0.04%

0.010

0.006

0.043

0.020

0.045

0.047

0.0417

0.004

0.022

0.051

0.105

0.134

0.051

0.083

0.004

0.127
0027

0078

o119
0039

0043 |

0.132

0.005

0.040

0.020

0.011

0.077

0.270

0,031

0,019

0.147

0.024

0.050

0.004

0.028

0.049

0.043

0.358

0.049

0.006

0.002

0.004

0.082 |

0.130

0.183

0.167

0.217

0.299

0431

0.356

7

10

1]

NG,

0.000

0.002

0.015

0.140

0.175

0.074

0.143

0.033

0.059

0.045

0.01¢

0.002

0.021

0.139

0.174

0.035

0.031

0137

0.017

95

0.032

0099

0.111

0.085

0.187

0.137

0.012

0.002

0025

9%

0.003

0.002

0075

0.004

0.157

0.057

0.030

97

0.022

0015

0.025

0.003

0.107

0.149

98

0.012

o159

0.176

0.030

0.030

0.012

10

11

NG,

23

0.036

0.001

0.164

0.085

0.026

0033

0.044

0.031

94

0.009

0.602

0.231

0.168

0.132

0.003

0.010

0.067

95

0.012

0.012

0.011

0.024

0.023

0.052

0.011

96

0.006

0.002

0.025

0.630

0.033

0.091

0012

0.045

97

0.000

0.023

0.029

0.002

0.000

0.000

98

0.005

0.001

0.097

0.048

0.042

0.057

& -

10

11

POy

93

0.029

0.019

0.036

0.062

0.032

0.050

0013

0.002

0.061

A

0.032

0.053

0.025

0.021

0.065

0.104

0010

0.037

0070

0.015

0.041

0.076

0.054

0.130

0.020

0.208

0.332

0.042

0.104

0.083

0.230

0.115

0.072

0.161

0.027

97

0.085

0.010

0.076

0.732

0.415

0.045

0.074

98

0.092

0.073

0.098

0.094

0074

0.119
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TABLE C.5 PHYSICAL AND CHEMICAL PARAMETERS OF TAP WATER

(1/2)

ADJAME

ADJAME 220

ZONE 4

RMERA

KOUMASSI

ABOBO

DATE | pH

Cl.2 | Turb.

pH

Cl»

Turby pH

CL:

Turb,

pH

CL:

Turb.

pH

Cla

Turb.

pH

CL:2 | Turhb.

01. June. 99] 6.89

0.58) 1.64

1.04

0.06

02. June. 99

6.08

03. June. 99] 6.62
04. June. 991 6.81

021 1.65

0.20] 1.98

07. June. 99} 6.45

0421 1.97

003

0881 7,01

0.4

1.22

3.23

0.06

1.02

1.96

0.36

26.50

6.69

0.02[ 3.58

0.75] 693

0.09

0.81

1.16

0.10

2.1

7.86

0.30

1.

789

0.08] 5.02

1.22

0.10

1.18

3.4

0.02

1.06

184

0.28

943

5.90

0.03] 4.62

6.62

0.20

071

693

0.255

5.40] 6.10

003305

7.89

0.04

1.33

3.06

0.11

08. June. 99

71.01

0.02

0.71

09. June. 99I

0.07

0.88] 7.16

0.07

0.73

6.13

0.03

0.65

804

15701 6.18
_020] £5.80

0.02( 5.39

6.18

0.01] 0.81

0.22

5.17

6.6

0.01§ 0.62

10. Junc. 99

0.08

0.92] 6.77

11, June. 99

0.04

13. Junc. 99,

0.14

075} 6:70f 0.11

060

7.10

0.27

104

042

1.21

6.42

0.01] 399

0.68

8.02

0.02

0.93

0.22

127

6.72

0.02] 2.81

14, Junc. 993
13. June. 99

1.76

6.20] 0.31

0.24

158

6.82

0.06] 1.31

0.03

0.88; 7.19

0.07

148

7.04

0.02

0.94

0.24

234

6.77

0.02] 5.38

16. June, 99

0.03

0.84} 6.56

0.07

0.39

0.26

0.98

6.57

003} 0.32

12, June. 99| 6.67

0.16] 1.12

0.01

0.73] 6.59

0.06

0.72

1.81

0.01

0.51

0.20

2.38

672

001[ 7.59

18. June. 99 o
21. June. 99] 6.25

675

0.10

0.47

1.80] 0.06

0.92

0.17| 0.67

6.02

0.71

71.84

0.69

0.25

1.79

6.20

0.02] 0.39

22, June. 99] 6.76

0.19] 0.59

0.03

1.79

23, June. 99] 6.60

0.50] 0.50

0.00

0.69

137

.19

6.27

0.01] 0.42

8.08

L17

6.13

0.02| 0.61

24. June, 991 6.29

0.31] 0.68

0.01

0.57| 6.82

0.16

0.67

1.65

1.87

6.94

0.02] 0.53

25. Junc. 99] 6.48

0.23] 0.49

28. June. 99} 7.05

0.201 6.33

197
3.01

0.41

1.01

0.10] 043

0.87

29. June. 99

6.34

0.20

0.69] 7.20

0.12

0.65

8.16

0.98

6.92

0.04| 1.33

30. June. 99§

6.40

0.04

1.75] 6.84

0.12

0.45

7.48

0.50

6.29

0.0%] 3.88

(212)

TREICH

NIANG

ON

2 PLATEAUX

YOPOUGON

PLATEAU

TREi ARRAS

DATE | pH

CiLz | Turb.

pH

CL»

Turbj pH

CL2

Turb.

pH

Cla

Turb.

pH

CL

Turb.

pH

CL2 1Turb,

01. June. 99} 6.69

0.02] 3.58

1.64

0.04

0.69] 7.20] 0.02

1.08

1.32

0.02

3.22

6.36

0.12

7.08

6317 1.09

02, June. 99} 6.09

0.08] 1.42

183

0.11

0.54} 7.75

0.02

0.64

7.81

0.13

4.98

6.60

0.29

6.99

0.09] 6.99

03. June. 99

7.68

0.02

0.99} 6.94

0.06

0.19

7.42

001

0.61

6.95

0.06] 2.71

04, June. 99 6.70

0.05] 0.76) 6.93

0.28

0.62

6.70

0.08

0.56

6.89

0.08) 0.90

|07. June, 99] 6.58

0.05] 0.87

8.1

0.02

1.68] 6.96

0.07

0.60]

5.18

0.17

1.17

6.71

0.14] 1.68

{08. June. 99] 6.67

0.09} 0.83

192

0.06

0.85] 7.29

0.12

0.98

6.80

0.05

4.84

6.18

0.15} 0.78

l09. June. 99] 6.74

013 0.63

7.60] 0.06

0.61] 7.78

0.13

1.06

6.74

0.180

0.64

1.15

0.13] 0.70

10. June. 99] 6.71

0.00] 0.88

7.85

0.27

0.6

3.01

0.08

0.66

11. June. 99

0.07] 0.70

715

0.26

075

191

0.01

0.83

5.02

0.24

0.65

| 6.76

6.73

025 092
0.11| 078

13, June. 99

14. June. 99{ 6.81

0.06] 0.79

7.49

0.12

0.59] 6.71

0.15

l.16

15. June. 99| 6.82

0.08] 0.99

7.94

0.03

1.26

5.2

67

0.16] 0.66

0.04

0.48

7.28

0.05] 2.38

16. June. 99] 6.56

0.03] 047

7.87

0.06

0.40}

7.74

0.23

1.89

3.17

0.01

0.41

6.73

0.09} 0.717

17. June. 99| 6.64

0.03} 0.93

7.20

0.07

0.60] 7.79

0.01

0.81

1.14

0.0%

1.02

492

00l

0.52

6.70] 0.08j 0.64

18. June. 99{ 6.48

0.07| 1.17

7.84

0.08

0.48] 7.17

0.05

0.56

6.70

0.04] 0.66

1.93

0.01

0.75] 1.01

0.10

2.59

5.41

0.01

0.42

6.78

0.07] 078

7.89

0.02

0.88] 723

0.12

0.82

114

0.00

2N

5.00

0.00

0.44

6.63

0.12] 0.58

21. June. 99
22 June. 99]
23, June. 99] 6.44

0.06] 0.73

130

0.05

0.40] 7.83

0.00

2.02

6.84

0.01

0.31

6.44

0.12

0.69

6.66

0.10] 048

24. June. 99] 6.60

0.10] 0.44

176

0.21

0.42

7.54

0.05

1.11

541

0.02

0.34

6.95

0.11] 0.78

25. June. 99] 6.54

0.06 0.56

1.89

0.01

0.42] 7.93

0.02

0.501

7.84

0.14

1.07

6.67

009} 051

128. June. 99] 6.96

0.05] 0.48

1.67

0.10

0.31] 7.20

0.02

0.51

6.1}

0.11] 0.46

30. June. 99 '

29. June. 95} 6.31|

0.07] 0.39

71.99

0.01

0.60]

7.86

0.08

225

16

0.11

9.91

2.4

0.13} 1.07

7.59

0.11

0.78] 6.55

0.33

0.31]

6.9

0.16] 0.68
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TABLE C.6 BACTERIOLOGICAL PARAMETER OF TAP WATER

Coliformes | Streptocoques |Staphylocogques] Clostridium | Autres germes
E. Coli / 160ml|Fecaux / 100ml| Pathogenes |Perfringens / ml
ABOBO <1 <1 <1 <1 <1
ADJAME <1 <1 <1 <1 <1
COCODY <1 <1 <] <1 <1
LOKODIGRO <1 <1 <1 <l <1
MARCORY <1 <1 <1 <1 <1
PLATEAU <1 <1 <1 <1 <1
TREICHVILLE <1 <1 <1 <l <1
YRIDI <1 <1 < <1 <1
ZONE 4 <1 <1 <i <1 <1
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