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1 GENERAL
1.1 THE PROJECT

The Project FAP 21/22 consisting of the two components

» Bank Protection Pilot Project (FAP 21) and

» River Training and Active Flood Plain Management Pilot Project (FAP 22)

was awarded by the Flood Plan Coordination Organization (FPCO) represented by the Kreditanstalt fiir
Wiederaufbau (KfW) to the joint venture Rhein-Ruhr Ingenieur-Gesellschaft mbH as lead partner,
Compagnie Nationale du Rhone, Prof. Dr. Lackner & Partners and Delft Hydraulics in association with
Bangladesh Engineering and Technological Services Ltd. (BETS) and Desh Upodesh Ltd. (DUL).

As per Terms of Reference the Consultancy Services are to be performed in two phases, a Planning
Study Phase (Phase I) followed by a Test and Implementation Phase (Phase II) for the FAP 21
component.

The Consultancy Agreement was signed on October 14, 1991. The date of commencement was fixed on
December 01, 1991.

The Inception Report was issued on March 21, 1992 and the Interim Report on July 16, 1992. The
Draft Final Planning Study Report for the FAP 22 component was presented on December 19, 1992
and that for the FAP 21 component on January 18, 1993.

A joint mission of KfW and Caisse Frangaise de Developpement (CFD) had carried out from January
26 to February 07, 1993 the Project appraisal of Phase II. The Mission together with FPCO agreed
with the overall concept for the Test and Implementation Phase of the FAP 21 component which started
on June 01, 1993 after the "Letter to Proceed" had been issued by FPCO on May 15, 1993,

After a meeting held on June 21, 1993 the FAP Review Committee of the Ministry of Irrigation, Water
Development and Flood Control recommended the Draft Final Planning Study Report of both the
components for approval by the Technical Committee.

The Final Planning Study Report FAP 21/22 was presented on June 30, 1993 and approved by the
FAP Technical Committee of the Ministry of Irrigation, Water Development & Flood Control on
August 09, 1994,

With effect of January 01, 1996 the responsibilities of the client passed to the Water Resources
Planning Organizatiou (WARPO) of the in 1995 renamed Ministry of Water Resources.

The Bank Protection Pilot Project (FAP 21) consists of the construction of a Groyne Test Structure and
a Revetment Test Structure at different test sites. The subcontract tor the Groyne Test Structure at
Kamarjani Test Site was awarded to the Consortium: The Engineers Limited and Corolla Corporation
(BD) Ltd. on September 07, 1994. The actual construction works on site started on October 01, 1994
and were substantially completed end of April 1995. The subcontract for the construction of the
Revetment Test Structure at Bahadurabad Test Site was awarded to the Joint Venture The Engineers
Ltd.-Corolla Corporation (BD) Ltd. and Monico Ltd.-Boskalis International on September 30, 1995.
The execution of works started in December 1995 but had to be suspended in January 1996 for various
reasons. The construction works were resumed in November 1996 and substantially completed end of
May 1997.
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With reference to the suspension of works on the Revetment Test Structure early 1996 and the
incomplete adaptation / repair works at the Groyne Test Structure, the Consultant recommended in July
1996 an extension of the monitoring period of the FAP 21 component by one year up to end of 1999
which was approved by the Ministry of Water Resources in March 1997. Hence, work plan and
staffing schedule were adapted accordingly up to December 31, 1999.

During the review mission of KfW and AFD (new name of the French donor agency with effect from
April 1998) it was agreed between the donors, WARPO and BWDB in July 1998 to implement a third
FAP 21 test site. In December 1998 the Consultant submitted a technical and financial proposal
relating to this decision along with a proposal for necessary modification of Consulting Services. On
the basis of this the client and the donors approved an extension of the Contract up to the end of 2000.

The River Training and Active Flood Plain Management Pilot Project (FAP 22) was formally finalized
by holding an international experts discussion from November 02 to 04, 1993 on the new concepts
presented in the Final Planning Study Report. Based on the recommendations of the Experts a
combination of two different recurrent measures was built in the dry season 1996/97 at Katlamari Test
Site and monitored during the flood season 1997. Early January 1998, however, it emerged that the
investigations at Katlamari could not be continued due to the morphological development in the test site
area. Therefore, a new test site had to be selected which was finally found at Kundarapara, about 5 km
east of Kamarjani Test Site. However, all activities had to be stopped in March and June 1998
respectively due to permanent problems with the local population in that area. Finally, it was decided to
resume the tests under FAP 22 in connection with the implementation of the third FAP 21 test site.

1 THE REPORT

As per Section 12,01 and Appendix 1 of the Consulting Agreement as well as according to the Work
Plan of the Test and Implementation Phase (Table 1 of Attachment 1 to "Letter to Proceed") a Progress
Report is due at the end of June 1999. This report is the Progress Report as indicated above and spells

out the work progress of Consulting Services and Construction Works in the period from April to June
1999,

This report presents for the two components of the pilot project a description in brief of the activities
performed during this period.

1.3 PERSONNEL DEPLOYMENT
After issue of the "Letter to Proceed" the expatriate Consultants and their local counterparts took up
their assignment. The personnel deployment during the period under review is shown in Table 1.1-1,

1.1-2 and 1.1-3 for the FAP 21 component and in Table 2.1-1 and 2.1-2 for FAP 22.

1.4 IMPORTANT DATES AND EVENTS

15.05.1993 Letter to Proceed

01.06.1993 Start of Test and Implementation Phase

12.06.1993 Subcontract for the construction and installation of the Filter Test Rig
21.06.1993 Meeting of FAP Review Committee on Draft Final Study Report FAP 21/22
30.06.1993 Submission of Final Study Report FAP 21/22

14.07.1993 Subcontract for Physical Model Tests

23.07.1993 Collapse of Manos Regulator at Kamarjani Test Site

08.to 12.08.1993 Visit of Members of the German Parliament

18.09.1993 Submission of Final Invoice Phase I

28.09.1993 Subcontract for topographic and hydrographic survey at Kamarjani Test Site
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31.10.1993
02.1t0 04.11.1993
10.02.1994
23.02.19%4
28.02.19%4
20.03.19%4
17.04.1994
08. t0 20.06.199%4

14. t0 20.06.1994
18.06.1994

09.08.1994
04.09.199%4
07.09.1994
22.09.1994
22.09.1994
26.09.19%4
28.10 03.10.1994

01.10.1994
12. to 17.02.1995
26.02.1995
16.04.1995
18.04.1995
15.05.1995
20. t0 25.05.1995
30.05.1995
11.06.1995
31.08.1995
10.09.1995
20. to 26.09.1995
30.09.1995
01.12.1995
01.02.1996
12.03.1996
20.03.1996
22.04.1996
26.06 to 03.07.96
18.07.1996
05.09.1996
30.09.1996
29.10.1996
13.to 17.11.1996
26.11.1996
24.12.1996
02.03.1997
20.03.1997
31.05.1997
20. t0 29.06.1997

1. to 19:07.1997

Subcontract for subsoil investigations at Kamarjani Test Site

Experts Discussion FAP 22

Coordination meeting for Kamarjani Test Site with FPCO and BWDB

Issue of Tender Documents for Kamarjani Test Site

Submission of Experts Recommendations FAP 22

Pre-bid meeting for Test Site I

Tender opening for Kamarjani Test Site

Technical Assessment of Procurement Arrangements of the Consultant by Dr.
Friedrich von Raumer on behalf of FPCO/KfW/CFD

Review Mission of KfW/CFD

Submission of Consultants Report on the results of the Experts Discussion
FAP 22

Approval of Consultants Final Study Report by the FAP Technical Committee
Order to Commence construction works at Kamarjani Test Site

Subcontract signed for construction works at Kamarjani Test Site

Submission of Tech. Report No.1 on Physical Model Tests

Submission of Tech. Report No.2 on Morphological Prediction for Test Areas
Coordination meeting for Kamarjani Test Site with FPCO and BWDB

KfW mission for definition of Kamarjani Test Site location and discussions on
import of geotextile material

Start of Construction Works at Kamarjani Test Site.

Review Mission of KfW/CFD

Submission of Technical Report No. 3 on Filter Stability Investigation

Issue of Tender Documents for Test Site II

Submission of Technical Report No. 4 on Falling Apron Investigation

Pre-bid meeting for Test Site Il

Audit of the Project (Test Site I at Kamarjani)

Completion of construction works at Kamarjani Test Site

Tender opening for Test Site 11

Order to Commence construction works at Bahadurabad Test Site
Coordination meeting for Bahadurabad Test Site with FPCO

KfW mission for definition of Bahadurabad Test Site location

Subcontract signed for construction works at Bahadurabad Test Site

Start of construction Works at Bahadurabad Test Site

Suspension of Construction Works at Bahadurabad Test Site

Submission of Technical Report No. 5 on Additional Model Tests

Submission of letters of FORCE MAJEURE to WARPO for both Test Sites
Proposal for Final Implementation of Revetment Test Structure at Test Site II
Review Mission of KfW/CFD

Proposal for Modification of Consulting Services

Submission of Report on Extended Studies on Recurrent Measures (FAP 22)
Submission of Report on Monitoring and Adaptation 1995 at Test Site I
Proposal for location of FAP 22 Test Site (Katlamari)

Technical Review Mission of KfW/CFD

Resumption of construction works at Bahadurabad Test Site

Start of construction works at Katlamari Test Site (FAP 22)

Approval of extension of the monitoring period up to December 31, 1999
Completion of construction works at Katlamari Test Site (FAP 22)
Completion of construction works at Bahadurabad Test Site

Technical Assessment of Procurement Arrangements of the Consultant by Dr.
Friedrich von Raumer on behalf of WARPO/KfW/CFD

Audit of the Project (Test Site I and II)
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14.t0 21.07.1997 Technical Review Mission of KfW/CFD

14.09.1997 Submission of Technical and Financial Proposal for Consultancy Services and
Construction of Low Cost and Recurrent Measures (FAP 22)

06.01.1998 Approval of modified Proposal of September 1997 for Consultancy Services
and Construction of Low Cost and Recurrent Measures (FAP 22)

07.02.1998 Start of construction works at Kundarapara Test Site

05.05.1998 Submission of Technical Report No. 6 on Additional Model Tests

14. t0 23.07.1998 Technical Review Mission of KfW/AFD

23.12.1998 Proposal for modification of Consulting Services for Test Site III

01.1t0 07.03.1999 Technical Review Mission of KfW/AFD

31.05.1999 Proposal for modification of Consulting Services for Test Site III (Revision 1)

23.06.1999 Order to commence with prefabrication of cc-blocks for Third Test Site

2 BANK PROTECTION COMPONENT (FAP 21)
2.1 PRELIMINARY REMARK

The Consultant's services of the Test and Implementation Phase (Phase IT) comprise all engineering and
management tasks relating to the planning and execution of test structures at two test sites, their
monitoring, adaptation, repair measures during subsequent years and handing over to the Client at the
end of the contract period.

After submission of the Draft Final Planning Study Report a joint mission of KfW and CFD has
carried out the project appraisal to proceed into Phase II of the Project. The Mission agreed to the
overall concept of Phase II proposed by the Consultant the essence of which is the construction of
permeable groynes and of various types of revetments at two different test sites in two successive
seasons.

However, the remaining lead time of the programme as presented in the Draft Final Planning Study
Report for additional studies, final design, procurement, subcontracting and preparation of construction
was found to be too short in view of the administrative and technical difficulties identified by the
Consultant and the Mission. There seemed to be unacceptable risks that the construction of the test
works at the first test site could not be completed successfully during the dry season 1993/94 which in
turn would have led to major cost increases and endangered the achievement of meaningful test results.

A mutual understanding between all parties concerned had been reached on a postponement of the start
of the construction period and of the end of the Project by one year. Moreover, it was decided to reduce
the magnitude of the test works on the two selected test sites in order to reserve funds for further
improvement of the test structures or, if necessary and possible, for the construction of new structures.
Since in July 1998 remaining funds of about DM 8.4 million were estimated taking into account costs
for monitoring and maintenance of the first two test structures until the end of the Project, all parties
concerned came on request of the client to an agreement to utilise the contract amount up to 100 % and
to implement a third test site.

The Table 1.2-1.1 is showing the Work Plan and Table 1.2-3.1 the Staffing Schedule of the Test and
Implementation Phase as per "Letter to Proceed" of May 15, 1993. Table 1.2-3.2 presents the revised
Staffing Schedule submitted along with the Progress Report No. 6 and adapted to the donors'
comments, whereas Table 1.2-1.2 and Table 1.2-3.3 are showing the Work Plan and the Staffing
Schedule as per proposal of July 1996, approved in March 1997. Table 1.2-2 is indicating the actual
progress of works and Table 1.2-4 and Table 1.2-5 the actual deployment of the expatriate and local
professional staff respectively during the period under review.
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22 TEST SITEI AT KAMARJANI
2.2.1 General

Initially, the test structure comprised of 6 groynes, each of them a combination of an impermeable and
a permeable section with increasing permeability towards the river of which 3 groynes (G-1 to G-3)
were partly constructed off-shore and on-shore while the other ones G-B1, G-B2 and G-A were built on
the flood plain. All six structures launch from and were built against an embankment constructed under
the authority of the Bangladesh Water Development Board (BWDB).

The main components of the groyne test field are the groynes G-1 to G-3, whereas G-B1, G-B2 and G-
A which were built upstream and downstream respectively from the main groynes are intended to
supplement the functioning and effects of the latter.

The “Order to Commence” the construction works was issued on September 04, 1994 and the works
were substantially completed in April 1995.

The structure was “tested” by the river for the first time during the flood season 1995 which was
marked by five flood peaks of which three represent events with more than 10 years re-occurrence and
a maximum water level on July 10, 1995 corresponding to a situation of about 25 years re-occurrence.

The first four flood peaks contributed to three major damage events within the test site area:

¢ destruction of the impermeable groyne head of groyne G-2 and loss of piles of the permeable
section; ‘

* breach of the main embankment about 80 m downstream from groyne G-2, and

e collapsing of the impermeable part of groyne G-3 at the downstream side and destruction of the
impermeable groyne head.

The initial findings of damage causes and the results of additional physical model tests performed in

November/December 1995 at the River Research Institute at Faridpur had identified improvement and

adaptation measures which had to fulfil mainly the following conditions:

* to substantially reduce the magnitude of return currents and vortices within the groyne field in
particular along the main embankment, and

* to improve the transition between the permeable and impermeable part of the groynes with the aim
to further limit the development of severe return currents, turbulences and vortices.

For the design of adaptation and repair measures, the design parameters as per original design of the
groyne structure were being maintained. Only the downstream part of the impermeable groyne heads
received substantially increased launching aprons.

Since the main river attack during the monsoon season 1996 was expected downstream from groyne
G-A threatening the main embankment near the Manos river estuary, a new supplementary groyne G-
A/2 was built 200 m downstream from G-A. However, the execution of the adaptation and repair works
was hampered by the political situation in the country in 1995 and the first quarter 1996 with the result
that the works could not be completed in time due to the rising water level. Especially, groyne G-2
remained incomplete because the gap between the remaining pile structure built in 1995 and the
relocated main embankment could not be closed by driving further piles as per design.

During the flood season 1996 the river banks in the area of Kamarjani continued to be eroded and also

the Groyne Test Structure came under attack again due to the attraction of the flow by the scour hole in
front of the groynes. However, due to the adaptation of the structure and the morphological
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development in the test site area no damages to the structure occurred during the monsoon season 1996
except to the main embankment which was slightly damaged by wave erosion in those areas where the
upper part was only protected by grass sods. Repair works were carried out in November 1996 and the
grass sod protection was replaced by brick mattressing. Further repair works of the pile structure of
groyne G-2 was carried out by driving 23 Nos steel piles ¢ 711 mm and 32 m length as well as by
construction of 12 Nos of reinforced in-situ concrete piles between the toe of the relocated main
embankment and the pile structure left over and intact after the monsoon 1995,

From September 1997 to end of January 1998 ten additional physical model tests were performed in the
River Research Institute in Faridpur, the objective of which was (1) to investigate the causes of
damages observed in 1995 and (2) to gain more information/knowledge of the behaviour of the
groynes/groyne field in order to be in a position to formulate design rules at the end of the Project in
1999 and to work out guidelines and manuals for their application.

During the monsoon season 1998 no damages to the test structure occurred. Hence, no adaptation and
repair works are necessary in the dry season 1998/99.

The general layout of the test structure after the execution of adaptation and repair works is shown in
Fig. 1.
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2022 Monitoring of the Test Structures

Since the final objective of the bank protection pilot project is to develop and optimise design criteria,
cost-effective construction and maintenance methods which will serve as future standards appropriate
for the prevailing conditions at the Jamuna and other rivers of Bangladesh, regular monitoring,
preventive maintenance and adaptation of the works is a must after installation of the test structure.
Hence, monitoring started immediately after completion of the works in 1995, The following activities
have been performed during the period under review:

(1) Bathymetry

Bathymetry surveys were done to detect and record planform and riverbed changes and their influence
on the stability of the test structure. The activities during the months of April to June 1999 are shown in
Table 1. All the surveys were finally processed in the office in Dhaka and the results are shown in
contour charts.

The results of the main surveys of April and May are given in Annex B. The survey of June could not
be completed and the results will be presented together with those of July in the next Progress Report.

Date Survey Area

April 1999 May 1999 June 1999

01

02

03

04

05

06

07

08

09

10

11

12

13

14

15

16

17

18

19

20

21 main survey

22 main survey

23 main survey

24 main survey

25 main survey

26 main survey

27 main survey

28 main survey main survey main survey

29 main survey

30 main survey

31

Table 1: Bathymetry surveys at Kamarjani Test Site from April to June 1999
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(2) Topographic Measurements
The topographic measurements were done by using Electronic Distance Measurement (EDM)
equipment & levelling instrument. During the period under review the following works were performed:

26/04 bankline from Syedpur to Balashi Ghat

28/05 bankline from Syedpur to Balashi Ghat

29/05 waterline at Kharjani and Batkamari chars

04/06 water level gauge at G-A shifted and zero value measured at 19.48 m + PWD
13/06 water level gauge at G-A shifted and zero value measured at 18.23 m + PWD
25/06 water level gauge at G-A shifted and zero value measured at 19.50 m + PWD
27/06 water level gauge at G-A shifted and zero value measured at 20.72 m + PWD

(3) Measurement by the Monitoring System

The monitoring system is located at groyne G-2 and recording water level information, wave heights
and periods, test pile inclination and acceleration, wind speed and direction as well as other
meteorological data like temperature, precipitation and relative humidity. Data are shown in the
monthly reports on monitoring of the test structures.

(4) Measurement of Flow Velocity and Direction

Float track measurements were continued as well as measurements with the Valeport currentmeter in
the Kamarjani main channel and Kundarapara cut-off channel. Results are presented in the monthly
reports on monitoring of the test structures and in Annex B.

(5) Observations

After the exceptional low water end of March the water level started significantly to rise on April 10. A
first peak was recorded on May 08 at 18.61 m + PWD. After a drop of 1.5 m within a fortnight, a
sharp rise of 3.36 m within 11 days was observed with a peak at 20.47 m + PWD on June 05. The
highest water level during the period under review was recorded on June 29 at 21.50 m + PWD.

During the month of April slow bank erosion was observed between Rasulpur and Balashi Ghat. With
the rising water level the width and the activitics of the main channels increased. The erosion
downstream from the groyne field continued, but also the char in front of the groynes G-2 and GA-2
started to erode. On the other hand the connecting channels between the Kamarjani main channel and
the Kundarapara channel silted up in May. The deposition with a maximum of about 3 m in May
resulted in declining of the Kundarapara channel.

2.3 TEST SITE II AT BAHADURABAD
2.3.1 Introduction

The construction of the Revetment Test Structure was originally planned about 4 km south of
Bahadurabad Ghat based on the investigations during the Study Phase. Since, however, no substantial
erosion occurred at the pre-selected test site, this area was abandoned and a more suitable one was
selected in September/October 1995 at Kulkandi-village just downstream from Bahadurabad Ghat. The
decision on the final location of the test structure was taken on October 11, 1995. However, end
November 1995 it emerged that the Subcontractor could not mobilise the main construction equipment
for dredging and under water works in time. After he had admitted his inability to do so, the Consultant
informed the Subcontractor on December 05, 1995 of his failure to comply with the contractual
obligations in accordance with Sub-Clause 63.1 (b) of the Conditions of Contract. On January 20,
1996 the Subcontractor was notified in accordance with Sub-Clause 46.1 of the Conditions of Contract
that the rate of progress of works was too slow to comply with the contractual Time of Completion and
finally it was decided on January 31, 1996 to defer the final completion of the test structure until next
dry season.
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Based on the experience in 1995 and January 1996, and after identification of the main constraints
preventing the completion of Works as per original schedule, a proposal for the final implementation of
the Revetment Test Structure during the dry season 1996/97 was submitted in April 1996 taking into
account the morphological analysis of the test area in March and May 1996 and the expected
morphological development during the monsoon season 1996.

However, in August 1996 a deep channel shifted towards the bank of the selected test site and over the
full length of the planned structure with severe erosion of the river bank resulting in a complete loss of
the unprotected structure of 1995/96. Hence, another location of the Revetment Test Structure had to
be determined and the design of the structure to be adapted accordingly. A proposal was presented to
WARPO on October 19, 1996 which was discussed with the client and the donors during a review
mission of the latter from November 13 to 17, 1996 with the final decision in favour of the location as
shown in Fig. 2.

The start and the implementation of works was strongly affected by the land acquisition problem and
the progress of works was already behind schedule at the end of 1996, because the subcontractor could
only start the actual works on November 20, 1996 and concentrated till the end of the year mainly on
earth works. Even after the client and the donors had decided during their meeting in November 1996 to
proceed with the construction works, the concerned authorities of the Government of Bangladesh took
almost another month for compensation payment to the local population after the donors had agreed to
advance necessary funds.

Due to the above mentioned circumstances the delay of the actual construction works accumulated to
almost 2.5 months. However, the Consultant and his Subcontractor made every effort to make up for
lost time and on June 15 the Client had been informed that the Revetment Test Structure was complete
in all respects on June 12, 1997.

During the construction phase the structure was protected by a natural earth dam. This was important
for the completion of the falling aprons. It remained intact for a longer period than expected and was
finally washed away only in the last week of June 1997. Hence, the test structure became subjected to
flow and wave attack and the falling aprons started to function. During the monsoon 1997 the structure
was strongly attacked by the river and severe erosion downstream from the structure was observed. In
July flow velocities up to 3.9 m/s were measured and a scour hole developed in front of Section D and
E the deepest level of which was at -7.0 m + PWD. The river attack continued also in August and
September just as the severe erosion downstream from the test structure which was about 100 m in
September in an area about | km downstream from the structure.

Though the flow velocity decreased considerably in September, the depth of the scour hole in front of
the structure increased and shifted to Section G and H. The deepest level was recorded at —14 m +
PWD. In October 1997 a mid channel char continued to grow in front of the Railway ferry ghat. This
resulted in a reduction of width and depth of the channel near the bank upstream from the Revetment
Test Structure, whereas the western channel developed further and attacked the river bank just
downstream from the structure . Considerable erosion of some 50 m were recorded in October and this
process continued till the end of the year. However, no damage to the structure was observed, the
falling aprons functioned as expected and at the end of the year sedimentation in the area of the falling
aprons of Section G and H and in the channel occurred.

Also during the first quarter of 1998 erosion has been observed downstream from the structure up to
Ghutail Bazar. When the water level started to rise at about mid March, the test structure came under
attack again, but the falling aprons continued to function as expected. In June and July sedimentation
occurred in front of the structure with maximum deposition of about 17.5 m along Section H-2. In
August, however, fresh erosion gave way to the sedimentation process and continued along the
structure till end of the year affected in the last quarter by the formation of a new char in front of the
structure. During the whole year 1998 no damages to the structure caused by the river were observed.
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2.3.2 Monitoring of the Test Structures

Monitoring of the Revetment Test Structure started already during the construction phase in January
1997. During the period under report the following activities have been performed:

(1) Bathymetry
Bathymetry surveys are mainly done to record riverbed changes in front of the test structure and to
detect their influence on the stability of the structure, in particular to find out the behaviour /
functioning of the falling aprons and launching aprons, since this is decisive for the overall stability of
the test structure.

The activities during the months of April to June 1999 are shown in Table 3. All the surveys were
finally processed in the office in Dhaka and the results are shown in contour charts as well as
differential models (see Annex G and H).

Date ’ Survey Area

April 1999 May 1999 June 1999

01

02

03

04

05 site survey

06

07

08

09

10

11

12

13

14

15 main survey

16 main and site survey

main survey

17

main survey

main survey

18

main survey

main and site survey

19

20

21

22

23

24 site survey

25 main and site survey

26

27

28 site survey

29

30

31

Table 3: Bathymetry surveys at Bahadurabad Test Site from Apri! to June 1999

Moreover, measurements have been carried out regularly in the individual sections of the structure. The
aim of these activities is to get more information on erosion and sedimentation in the channel in front of
the structure, in the area of the falling aprons and on the functioning of the falling/launching aprons.
The results of these measurements are given as cross-sections in Annex 1.
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(2) Topographic Measurements
During the period under review the following works were performed:

22/04 bankline from Harindhara to the test structure and from Belgacha to Ghutail Bazar
22/04 water line of the char in front of the test structure
01/05 bankline from Harindhara to the test structure

17/06 to 18/06 bankline from Harindhara to Ghutail Bazar
27/06 to 28/06 survey of boundaries of roads and homesteads upstream from the test structure
29/06 survey of boundaries of roads and homesteads downstream from the test structure

(3) Measurement of Flow Velocity and Direction
Float track measurements were continued as well as measurements with the Valeport currentmeter.
Results of flow measurements are presented in the monthly reports on monitoring and in Annex G.

(4) Observations

Also at the Revetment Test Structure the usual seasonal rise of the water level were delayed and started
on April 11 only. Peaks during'the second quarter of 1999 were recorded at 16.51 m+PWD on May 08
and at 18.21 m+PWD on June 05. At the end of the period under report the water level was recorded at
19.06 m+PWD.

No damage of the test structure has been reported. In April no significant change of the bed level in
front of the structure was observed except in Section C where about 4 m deposition approximately 130
m away from the crest of the embankment were measured. In May the flow velocities in front of the
structure increased and maximum values of 1.7 m/s were recorded. At the same time another erosion
process started. In Section E-1 about 5 m erosion occurred and in the following month erosion was also
observed in the other sections except Section B and C. The deepest part of the river bed was found just
downstream from Section H where 12 m erosion and flow velocities of more than 1.9 m/s were

measured. At the end of June also strong return currents were observed just downstream from Section
H.

24 TEST SITE III
2.4.1 Introduction

During the monsoon season 1997 and the following dry season severe erosion occurred further
downstream from the Revetment Test Structure at Bahadurabad. Following the demand of the local
population for suitable protection of their land and homesteads, WARPO requested the donors KfW
and AFD during their review mission in July 1998 to agree to the implementation of a third test site at
Ghutail, about 4 km downstream from the Revetment Test Structure. Since the test structures at
Kamarjani and Bahadurabad had been implemented within the available budget and taking into account
a cost estimate for their monitoring and maintenance until the completion of the Project by the end of
December 1999, remaining funds of about DM 8.4 million were estimated. Taking further into account
the intention to utilise the contract amount up to 100 %, it was agreed between the donors, WARPO
and BWDB in July 1998 to implement a third FAP 21 test site at Ghutail.

Immediately after the decision had been taken in favour of a third test site, the Consultant started
necessary investigations and surveys and arrived finally at the conviction that any test structure at any
suitable test site on the Jamuna could not be completed before the monsoon season 1999. It was
therefore suggested in letter No. CC/F21-22/WARPO-KfW/L/98-332 of November 01, 1998 to start
the actual construction of the third test structure after the monsoon season 1999 only.

FAP 21/22, PROGRESS REPORT APR.-JUN.'99
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In December 1998 a technical and financial proposal for the implementation of a third test structure
along with a proposal for necessary modification of consulting services was submitted by the
Consultant because the existing Contract was scheduled up to the end of 1999 only. The client and the
donors approved the extension of the Contract up to end of 2000, but asked for some modifications of
the financial proposal taking into account also the discussions and findings of the donors’ review
mission of March 1999. A revised proposal was submitted in May 1999.

The technical proposal of December 1998 was based on the morphological situation during and
immediately after the monsoon 1998 in that area. Since this location was proposed by the client during
the flood season, it was stressed by the Consultant in his proposal in accordance with the conditions
mentioned in the Minutes of Meeting of the donors’ review mission of July 1998 that its suitability as a
test site could only be estimated after a detailed investigation of the effects of the tremendous flood
1998 on the river morphology. Site visits, morphological investigations on site in February/March 1999
and the study of a satellite image of January 23, 1999 which became available only in the second half
of February 1999, revealed considerable morphological changes in the area of Ghutail and further
upstream. Based on the resulfs of all investigations including the morphological development to be
expected during the monsoon season 1999, the proposed location seemed to be only partly suitable for
the construction of another test structure, especially of a groyne field. Hence, the Consultant
concentrated on the investigation of alternative locations suitable for the construction of groynes and
revetments as well.

The offer for the works for the Third Test Site from the Consortium: Engineers Ltd. and Corolla
Corporation (BD) Ltd. was accepted with letter No. CC/F21/CONS/L/99-132 dated June 22, 1999,

The order to commence the works, limited to the prefabrication of cc-blocks was issued on June 23,
1999.

2.4.2 Selection of Test Sites

Within the feasible reach of the present test sites, namely Kamarjani and Bahadurabad, six locations
have been investigated and assessed with regard to their suitability for a third test structure. Basis of
the analysis of the pre-selected sites were the site selection criteria already defined in the Final Planning
Study Report FAP 21. Finally, Ghutail and the consolidation of the Revetment Test Structure at Test
Site II were assessed to be most suitable for the implementation of a third test structure. Details of the
assessment were presented in a revision of the “Proposal for Modification of Consulting Services for
Test Site III” in May 1999. The final decision on the exact location of the third test structure can only
be taken after the monsoon season 1999,

2.43 Type of Structure

Based on the investigations after the monsoon season 1998 the Consultant suggested in his proposal of
December 1998 to build another groyne test structure of permeable groynes only during the dry season
1999/2000. Since, however, the investigations of February and March 1999 revealed that the changed
conditions at Ghutail may prohibit the construction of a groyne field within the available budget, it was
recommended in the revised proposal of May 1999 to prepare for the implementation of a revetment
test structure at Ghutail if found suitable after the monsoon 1999. If not, the material which has to be
ordered now can be used for the consolidation of the Revetment Test Structure at Bahadurabad,
because according to the results of the investigations of February/March 1999 at least the upstream
part of the structure is expected to be seriously attacked during the coming years.

As to details of layout and design principles reference is made to Progress Repeat No. 23.
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2.44 Work Plan

A suitable work plan for planning and implementation of the third test structure was already developed
and presented in the proposal of December 1998. This program which is practicable for both optioned
sites has been slightly adapted taking into account the donors’ comments of January 1999 on the
proposal of December 1998 and the discussions held during the donors’ review mission of March 1999.
However it is stressed again that the Government of Bangladesh has to make sure that the Consultant
and the Contractors will have access to the finally selected site on November 01, 1999 at the latest.
This was discussed with BWDB and WARPO during the donors’ review missions in July 1998 and
March 1999, and is mentioned in the relevant minutes of meeting.

Other important, dates which have to be observed, are:
July 31, 1999 contract awards and work orders;
mid October 1999: final decision on the location of the test site;
November 01, 1999:  access to the site for Consultant and Contractors;
. mid November 1999:  order to commence and mobilisation;
December 01, 1999: start of actual construction works, and
May 31, 2000: termination of construction works.

The Consultant would appreciate very much the active participation of BWDB and WARPO in the site
selection process.

2.5 REPORTING

In accordance with the Terms of Reference and the Consulting Agreement the Consultant will critically
assess the results of the test programme at the end of the Project for the Final Evaluation Report. In
addition to this report the Consultant has to submit on the basis of all available know-how and
experience gained during the Project guidelines and manuals for the design and implementation of river
training works for more or less standard solutions for the rivers in Bangladesh, in particular the Jamuna
River.

On the occasion of the donors’ review mission in July 19998 the Consultant presented in a work shop
on July 20, 1998 his concept for the Final Report, Guidelines and Manuals. Tables of Content (see
Annex N) were elaborated and discussed with the donors and engineers of BWDB and WARPO.
Finally, a time schedule was agreed upon in the work shop for the presentation of the guidelines and
manuals for planning, design and implementation of river training and bank protection works.

Since the project period was extended until end of 2000 due to the implementation of a third test site,
the schedule for elaborating the guidelines and manuals needed to be modified. After a discussion of all
parties concerned during the donors' review mission of March 1999, the programme of July 1998 was
reviewed and the following updated programme was jointly agreed upon:
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Date Task Action
December 1998 Determination of participants and composition of Finalized
BWDB/WARPO working group;
Definition of general concept and degree of
Detailing
December 1998 Determination of Table of Contents Approved
December 1999 Submission and presentation of draft Guidelines and Consultant
Manuals
May 2000 Submission of consolidated comments and suggestions BWDB /
of modification to draft Guidelines and Manual WARPO
October 2000 Inclusion of additional experiences from the monsoon Consultant
2000 season, if any
December 2000 Submission of Final Document Consultant

In the meantime, the Consultant’s experts have started to review and assess the test results available so
far and to draft the Final Evaluation Report. In August a group of engineers which are involved in the
test programme will meet in Dhaka for the elaboration of the draft guidelines and manuals, which will
be submitted end of this year.

3 RIVER TRAINING (AFPM) COMPONENT (FAP 22)
3.1 PRELIMINARY REMARK

After the activities under FAP 22 had been suspended in 1995, the Consultant was requested by
WARPO on March 06, 1996 to take up recurrent measure activities. Therefore, the project works were
resumed at the beginning of April 1996 and concentrated mainly on the completion of the desk study
and a report on the activities in 1995/96 which was submitted on September 05, 1996 along with a
proposal and work plan for the project continuation for the implementation of recurrent measures
during the lean season 1996/97. The work plan covered the selection of suitable test sites as well as the

design, implementation and testing of appropriate recurrent measures as Low Water Bandals, Improved
Bandals and Sills.

Immediately after the positive comments of KfW on the Consultants programme of investigations in
1996/97 were received in September 1996, a suitable test site had been selected in the outflanking
Katlamari channel just upstream from Fulchari where a combination of two measures viz. a 210 m long
bandal structure and an earth dam about 600 m downstream from the bandals was built. Design and
construction works started in the last quarter of 1996 and were completed mid March 1997. These
measures were tested by the Jamuna river and monitored by the Consultants during the monsoon season
1997. It was intended to supplement/modify the test structures based on the experience of the first test
season and to continue the investigations during the monsoon season 1998. A technical and financial
proposal for further investigations was submitted to the client and the donors in the last quarter of
1997, but at the end of the flood season 1997 it emerged that the overall morphological development in
the test site area and the Fulchari channel did not allow the continuation of the tests at Katlamari Test
Site. Therefore, at the beginning of January 1998 a new test site was selected for testing of recurrent
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measures during the monsoon season 1998 which is located about 5 km east of the Groyne Test
Structure of FAP 21 at Kamarjani.

Table 2.2-1 and Table 2.2-3 are showing the Work Plan as per proposal of August 1996 and December
1997 respectively whereas Table 2.2-5 the Staffing Schedule for the study period 1996 till 1998
including that one of the modified proposal of December 1997. Table 2.2-2 and 2.2-4 are showing the
actual activities up to the end of the period under report and Table 2.2-6 and 2.2-7 the actual input of
the expatriate and the local professional staff fielded up to end of June 1999.

3.2 TEST SITE I AT KATLAMARI

3.2.1 The Test Structures

Two different structures were built at Katlamari:

(a) improved bandals with a total length of 210 m and consisting of 4 main components at the off-take
of the Katlamari channel with the aim to deflect the flow and to encourage siltation behind the
structure;

(b) an earth dam 600 meters downstream from the bandal structure with the aim to close the Katlamari
channel at the beginning of the flood season.

The idea behind these measures was to deflect the flow into the Fulchari channel, to decrease the size of
the Katlamari channel and thus concentrate more flow in the Fulchari channel, to deepen the latter and
to improve the ferry operations to Fulchari Ghat. In parallel it was expected that the size of the
Katlamari channel would decrease, that bank erosion would diminish and agradable land could be won.

Both the structures were designed to support the effectiveness of each other and thus to increase their
overall efficiency.

3.2.2  Monitoring of the Test Structures

After the Fulchari channel started to move westwards and finally washed away Section E of the bandal
structure, it was decided to abandon this test site. In January/February 1998 dismantling of the
remaining sections of the structure except Section A was started and the dismantled material of the
bandal structure was transported to the new test site at Kundarapara and partly used for the
construction of low water bandals. After the monsoon season also Section A was given up.

Hence, no monitoring activities are to be reported from the period under review.
3.3 TEST SITE II AT KUNDARAPARA

3.3.1 The Test Structures

In order to reduce the severe erosion in the outer bend of the Kamarjani channel between Syedpur and
Balashi Ghat it was planned to promote the development of the Kundarapara cut-off channel. The
following recurrent measures were planned to be constructed and investigated:

(a) Low Water Bandals

Low water bamboo bandals were installed in February / March 1998 at the entrance of the Kamarjani
bypass channel in order to increase the inflow into the Kundarapara channel and at the same time to
reduce the inflow into the Kamarjani bypass channel. The bandals were removed end of March when
the water level started to rise.
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(b) Improved Bandals with adjustable Screens

After permanent problems with the local population, it was decided on March 10, 1998 to stop the
construction of the improved bandals when it became obvious that they could not be completed in time
before the flood season 1998

(c) Floating Screens

In the course of positioning and anchoring of the elements, local people sabotaged the activities so that
the Consultant had no choice but to stop the investigations with floating screens for the flood season
1998.

In the course of the donors’ review mission of March 1999 it was agreed upon by all parties involved to
execute the next phase of the investigations with floating elements in connection with and at the location

of the third test site at Ghutail or, alternatively, at Bahadurabad.

3.3.2 Monitoring of the Test Structures

During the period under report bathymetric surveys and flow measurements were continued in the
Kundarapara channel the results of which are presented in Annex B and C (FAP 21, Test Site I).
However, testing of the floating elements remained suspended.

34 REPORTING

Valuable results of the tests with recurrent measures gained at Katlamari and Kundarapara Test Sites
will be included in the guidelines and manuals detailed in Section 2.5 of this Progress Report and
Annex N.

FAP 21/22, PROGRESS REPORT APR.-JUN.'99



21

- = = = = pajedojjeun L9Y
- - - - = jslwouoo3 LGSy
= = dND 80 pueipyag ‘D padx3 |ejuswuoliAul L'EY
= e dND a3 1?AIg 3
- - dND od uoied 'd
adoin3 ul awn yed 90/0E 90/10 147130 MPAW IEMP AN yadx3 Buljjepon L'ev
adoin3 ul awy ped 90/0€ 90/1L0 147130 W3 uewijassoy 3 A isibojoydion 'Ly
90/0¢ 90/EeT B2}E} al JayosoQ ‘L yadx3 Buuoyuop L'9€
- - dND 14 sewoy] ‘g lojensiuiwpy L'GE
= = Fata] Hr 8slaH T lokaning L'v'E
- - - - - Ja2auibug Buisivedng ZE
- - - = - Jaauibug Buisinvadng JaiyD g
- - de7 MH Buiissam 'H padx3 jlosgns L'Ge
- - - - - Yadx3 juswainoold Ve
- - - - - Jaaulbu3 |eojueyoay B
- - - - - Jaauibu3 |einonng Ze
20/£T Zo/LL d31 S ZIeMYos W 19auibu3 ubisaq olnelpAH 154
adoin3 ul awy ped 90/0¢ ¥0/L0 de AH lswery 'H Id 1aauibu3z ubisaq alnelphH JaIyd L
310m 321J)0 awoy g AepljoH SO/LE S0/L0
90/0¢€ ¥0/L0 pabe] ND pueqgazjaN D l1abeuep jo3loid LEL
yoddnsg @210 awoH ZL
MH laweny ‘H1a
adoin3 ul aw ped 90/0€ ¥0/10 Fate) / Nd / sneynsN ' Q lopaung yalfoid L
ol woi4 "ON
SHIEWaY pouad Auedwo) apo)d uosiad uonoun4 1S

66'L0Z) - NOISH3A

L2 dVd-S3UNLONYLS 1S31 NOILO3LO¥d MNVdH

66/90 O3 66/¥0 J0 pousad ayy Buunp sanIAROY

44V1S TVNOISS340dd 31VIb1lVdX3d

-1 @1qel

FAP 21/22, PROGRESS REPORT, APR. - JUN.'99



2y

22

= 5 - - ¢ Ppajedojieun z29t
& = = = NN ¢ isiwouody Al

90/0€ ¥0/L0 s139 NL IqeN unpiyne| }sIWoU003-01005 vy
- = S139 IN wejs| [nzeN "WYY 1d Z vadx3 |ejuswiuoliaug ce
= = sl3d oW lapey infuop z wedx3 Buijspon A4
= = 14 SHW laqles 'H'W z 1sibojoydion A 4

90/0€ ¥0/L0 e HA 12heyy uluse) 10ssa00.1d ejeq Bunoyuop

90/0€ ¥0/10 s13d WHYd eije "y feyued padx3 Buuopuop Ip

90/0€ ¥0/L0 s139 HY JapleH Jemuy ‘W'a'Vv Z Wadx3 Buuoyuol | b/E/Z’9E
= - = - - Z Jokamng Zye
- - alalel ¥4 Uy uewyey inzie4 1ofanung Ayjuenp e

90/0€ ¥0/L0 s139 HOS lapey wejo9 )g
- - s139 ¥4 / uewyey injze4 Z Jaasuibug Buisiaedng ZTE
- - = ® = Z vadx3 |losgng AR
- - nNa N uewyey-in-yisey Z Uadx3 juawainsold Zve
- = na HW uewyey-in-yisepy ¢ deauibug |eolueyospy R
- - s1319 VN Iy pawweyolN O 'V z Jeauibu3z ubisaq alnesphy g e

90/0€ ¥0/10 s134d Ws Insuepy ‘W 'S 1abeuepy josfoid Aindag zZe'lL

NN yoddng @210 8WoH 'k
ol woiq "ON
syleway pouad Auedwo) apo) uosiad uonoun4 IS

66'L0°Z} ° NOISH3A

66/90 03 66/¢0 J0 pouad ayy Bunp saniAoY

44VY1S TTVYNOISS3d0udd TvOO1
12 dVd - STHNLONYLS 1S3L NOILOILOHd MNVE

¢l @Iqel

FAP 21/22, PROGRESS REPORT, APR. - JUN. '99



23

90/0€ ¥0/10 S s1anuQ ybi3 slanlQ 61-¢Cl
90/0€ ¥0/10 sl139 ulessoH jemexeys ‘pi
90/0€ ¥0/10 S139 / ulessoH |ngbopy PN
90/0¢ ¥0/10 s139 /12pjIS pled ‘PN (¥ys sinoy g) spien b
90/0¢ ¥0/10 S139 lepemeH uewyey inqiqey ‘p\ uoad 0l
90/0¢ ¥0/10 S139 27y PN 1abBuassapy 6
90/0¢€ ¥0/10 S139 uippniyeys ‘PN aseyoind "2y 'Bssy 8
90/0¢€ ¥0/10 s139 piysey Inizeg Wa'v JUBUN0IDY Y
90/0€ ¥0/10 s139 (ngeg) uiessny WO PW ioesadp Adoaojoyd 9
90/0¢€ ¥0/10 S139 ueAinyg ulessoy ajze4 ‘pw uewisyelig S
90/0€ ¥0/10 sl3asg Wepy |niemouy uewsyeiq Joluag ¥
90/0¢€ ¥0/10 S134 wepy paysioyy pPW induj ejeq / Jojesado 3
90/0¢€ ¥0/10 s139 wuey nezey P\ Jsiuondasay <
90/0¢€ ¥0/10 si13g wels| ez 3g Aejaag |enbung I
o)l woi4 "oN
syJeway pouad Auedwon uosiad uoioun4 ‘IS

66'L0°Z1 - NOISY3A

b2 dvd-S3HNLONAYLS 1S3L NOILO3LOHUd MNVE

66/90 03 66/70 J0 polad ayj buunp saiARdY
44V1S 1¥0ddNS 1vO01

€1’} 219el

FAP 21/22, PROGRESS REPORT, APR.-JUN.'99



D

74

nNoosnow [ | €661 AVW 40 03300Hd O1 H3L131 HAd SV (=
| 1 |
X [ 4 4 _ SINMIAIND + STIVANYA )
I N
! )
X X 1HOJ3H NOILYNTVAI 1
H
0
X X X NOILYLdVAY / DNIHOLINOW NO SLHOd3H ATHY3A d
. E]
J i H
XA ] m X | X M Kt X X = 3 X b, X X ) 4 X X X S1HOd3H AMH3LEVYNO
l NOILYLdYQY 'ONIHOLINOW | 212
il = e _I SYHOM 1831 40 NOILONHISNOD | 112
I NOILYZITIEOW / 3ONIWNOO OL H30HO | oie
[ SIVSOdOHd 40 NOILYNIVA3/ NOILvYvd3dd | s2| 2
1 SHOLOVHINOD 40 NOILD31S3Hd | e2| 3J
| P *
SONIMYHO ONHOM | 22| §
Y3ION3L 'SNOILYOIAID3dS ‘NDIS30 g3vida | 92| |
el §
= |
S3HNSYIN NOILYSILIN DINONOD3-000s | §2| 1L
SNOILYOILSIANI TYLNIWNOHIANT | v»E
I SRS s1531 1300MW | e2
|E_ SNOILYOILSIANI T¥OIDOTOHdHON | 22|
™| SNOILYDILSIANI 0S8NS/ SAFAHNS DIHAYHOOdOL | 12
NOILY1dVOY ‘ONIHOLINOW | 21t
SHHOM 1S3L 40 NOILONHISNOD | 14t
NOILYZITIBOW / 3ONINWOD OL H3aH0 | ob't
SI¥SOdOHd 40 NOILYNTYAI / NOILYHYd3Hd [ 64
SHOLOYHINOD 40 NOWD3I13SIHd [ 81| 1
SONIMYHA ONIMHOM | 21| J
1}
HION3L 'SNOILYDIAID3dS 'NDIS30 03Uvi3a | 94| S
$34NSYIN NOILYDILIN DIWONDD3-01008 | s'+| L
S
3
SNOILYOILSIANI TYINIWNOHIANS | w1 1
$1831 1300W | €1
SNOILVOILS3ANI T¥DIDOTI0HJHOW | 2L
; SNOILYSILS3ANI TIOSENS/ SATAUNS DIHAYHDOLOL | L'
: & £661L°'G0O'GL 033004d O1 H3IAHO
a|nlofs|v(r|r v NG LT anfofs|v|r| rjwjvini [ =
8661 ¥661 £661 ALIAILDY
ov———-1
5661 €05} L 'ON NOISHIA

(+» NV1d dXHOM
12 dV4 S3FHNLONYLS 1S3l NOILO310dd XNV

| S A

I 378VL

FAP 21/22, PROGRESS REPORT, APR. - JUN.'99



I,

woosnow [

966 L HIBWIAL 43S JO TVSOJOHd HID SY

(s

L]
# SINM3AIND + STVNNYW 1)
N
1
( 1HOd3IHd NOILYNIVAI hr
H
o
X NOILY1JVAY / ONIHOLINOWNO S1HOdJIH ATHYIA d
W
K K X X K X 3 X X X 8 X 3 q K S1HOJ3H ATHILEYNO

l NOILY1JVOY 'DNIOLINOW | 212

- I SHHOM 1531 40 NOILONHISNOD [ 112

B I NOILYZINBOW [ 39NIWNOD OL H3aWO | 012
[ SIVSO4OHd 40 NOILYNTYAZ/ NOILYHYdIHd | 62| Z
¥ SHOLOVHINGD 40 NOWDFISIHd | 92| J
1
jozr | T somnmvia oNpiom | 22| §

I
E iz aan | W30N3L 'SNOILYDIAD34S 'NOIS3a aFuvida | ez |
S
E ]
’ B SIWNSYIAN NOILYDILIN DINONODF-0120s | §2|
-
T ™ SNOILYDILSIANI TYINIANOHIANT [ »Z
: ] 51531 1300N | €2
S -

. o & | | | _ I SNOILYOLLSIANI TYOIDOTOHJHONW | 22

l“ k _ _ * _ = i = SNOILYDILSIANI WOSENS / SAIAHNS DIHJVEDOdoL | 12

NOILY1dYOY 'ONIHOLINOW | 241

SHHOM 1531 40 NOILONHISNOD | 144

NOILYZITIBOW / 3N3WWOD OL W3aso | ovi

SI¥YSOdOHd 40 NOIYNIVAZ/NOWLVHYdIHd [ &1
SHOLOVHINGD 40 NOILDIIISIHd | o4| |
3 SONIMYHO DNDIOM | £ 3]
- i
El Y30N3L ‘SNOILYDIAI234S 'NDIS3Q a3uvi3a| 9| §
$3HNSYIW NOILYOILIN JINONODF01008 | 1| |
| S
! 3
SNOILYOILSIANI TWANIANOWANT | ¥ | ]

s1531L 1300W | €1

|| || SNOILYOILS3IANI TWOIDOTOHdHOW | ')

% SNOILYDILSIANI TOSENS / SAIAHNS DIHdVEOO0doL | 11

Rl £661°G0'GL 03300Hd Ol H3Q¥O .

v | o[viE [r faNiolsvi A riv v [ pINjofs|vir] rp vl [
G661 ¥661 £661 ALINLODY
(+ 1 "ON NOISIA3YH

12 dV4 SIHUNLONYLS 1S3L NOILDILOHJ MNVE

2°L-2°1 Jiavl

FAP 21/22, PROGRESS REPORT, APR. - JUN. '99



O 2

26

9681 LIEWI14IS 40 WSO4OHd M3d S¥ (. noosnom [ ]

r
m [ SINTBOND + SMINYA (5]
1 N
1
1E0d3d NOUYN WAS il
| 0
K K K K NOLY LYY | ONOLINOW NO S180d38 AN¥3A d
: 3
H
K| X K| | ¥ Kl | X X K b 3 K K X K X S180436 AMILEYNO
1|0j0j0j0 H_FF___ aoojn NOLLYL4YOY ONMOLNOW | 212
0 =3 0 | SOM 1531 40 NOIONWISNGD | 142
(9620 20} NOUYZITBONIS
D ] (5490 1) NOILVZIVBON | 3ONIWNOD 01 30w | 0ve
___”u SWSOdOUd 40 NOUYNWAT/ NOUYYYdIHd | 62| &
i a
_”..u SHOLOVHINDD 40 NOUDI®3ud | 82) |
e |
== m = n ﬂ _um :n _“Eﬁa 4=ﬁ SDNIMYEO ONDMOM | 12| §
Jli 0\0] D_E 0{0pC WIONIL'SNOUYDIHOILS ‘NOISIO 03 W13 | 92 |
] s
ojopaopaopqopanpoond— SISV NOUVDILW DMONODZ000s | s2| 3
= 1
SNOUYDILSIANI WINIANOWIANT X
IOV
]
HSIOY DNYE
ﬂ Si531 Baow | €
It I el
{ 0 | |0 opp D af 0 SNOUVDISIANI W0 0HaHoN | 22
4 . ] _ [ ] . __L =]
: —E_H_H__maﬁ__n_;aau__aa___a_“_Eann_n:a:_“_n_a=== foiojojolnio poong | baoicad | P 0 SNOUYDUSIANI TOSES / SAIATS DMdv00s0L | 1 2
IEu 0 &_u NOUYLIYOY ‘ONOLINDW | Z1 ¢
Tl i
| i SHMIOM 1531 40 NOIINHISNGD | b1
“ _ NOUYZIIEOW / ONINNOD 0L §3060 | O
R ] SWSOJOHd 40 NOLVNWAT i NOILYEYdIdd | 6
: P "
1 SHOLOVHINGD 40 NOILJ3BSIud | 8| 3J
. d .
o} | I hdobdopdobdpdapgapdE———q e
=
|y .
WIONIL "SNOUYDHOILS NOSIA 03 Wi3D 24
1
b SIUNSYIN NOLYDLLIW DWONODI0N0S | St §
- 3
Cl SNOLYDILSIAN WANIANOWIANT | » 1] |

FONVHS

HSIOVONYE

[m] SHEL 51531 Baow | ©1t
; mu . f ] : SNOLIVOILSIANI WOD0OHduoN | 21
_”_-._:__”_Wai , —? u..__ p M_luun 3 i SNOUYDIISIAN JOSBNS | SABAUNS JiHavHD0d0L | L't
1 BEEEE ZRARE BEEEHE T EEEE T T TEEEERL €661506k GI30044 O H3060
G 0UEL CLsEaNOIGIER Bzt e CI=au0UGLEY EIE O TE D EECunaTuen s EOOOITTED
ALAILLDY

8661 1661 966 1 G661 66 L €661

6661 ‘02 INNr OLdN a3a13id - NV1d XHOM
(s L "ON NOISIATY

12 dv4 SIHNLIONYLS 1S31 NOLLOIL1OHd MNvH

€-2° 1 Javl

FAP 21/22, PROGRESS REPORT, APR. - JUN. '99



f/()

1vo01 Ms3avionva 3asino [ ] Hs3ovionve N IS nNooswow [ ] €681 AVW 30 03300Hd OL HALLTY ¥3d sV (.

27

—
so | sec | sz | coz — VLol
X SINITIAIND + STYNNYW g
- B {3
L
X K : LHOJ3H NOLLYNTVAI
X X S NOILY1dvQY / ONIHOLINOWNO SLIHOJIH ATHYIA
X : X X X K X K| | K X X X X X X X X X K S1d0d3d AT4ILEVND
o L ¢ | = 101-8ns
zv | o ot . EElET] [ mEy = e e S IH.. 0 O CEVER IO O CEEEERET O 0 EE z + L QILYO0TIVNN | 2/Ler
= N O O 0 5 5 N OO 5 3 O I 50 s O T ) S 50 £ G 0 e I O O O IS5 5 i
i ==
z 4 £ et | z + L 1SINONODD |2iver
52 i 7 1SINONOD 301208 e
et ——n —t— — G
v 4 v | | | | ] | z + 4 1H3dX3 TYININNOHIANT | /ey
g 91 L € +2Z + | l¥3dX3 ONITIZQONW |2/ ey
— 1
— e et b H
L} L . I g
: 9 u | - || Z+ L LSID0TOHJHOW | 2/
Lo O 0 [ e WLOoL-8Nns
v 92 t - HOLYHLSININGY €
9 29 L] m | | || 2 + | HOAH3AHNS | Z/L¥E
08 SHOAIAHNS ALILNYND €E
z €5 0z z + | HIINIDNI ONISIAHIANS | 2/1TE
z 0z H3I3ANIONT DNISIAHIINS J3HD VE
1 | ey s _| o8 WL0L-9ns
z 9 z z z + | HI3INIONI TOSENS |2/ T
1 | € | 1 Z + L 143dX3 INIWIBNOOHd [2/1PE
z £ ' z z ¢ 4 HIINIONI IWOINYHOIN | 2/1'e2
i z s HIINIONT TYHNLINKLS ze
. I O S ) N [ S S Sy pn ) 8
5| 5¥ ] Z + | HIINIONIT NOISIO JNVHAAH | 2/v e
L
€€ v €2 H —
e z : _] d 2 : I i & HIINIONI NDISIA DIINVHOAH F3IHD L
3 SR T3S -
L € l | N T O WIOVNYW 1OIr0Hd ALNd30/ HIOYNYN 103roMd | 2/ieL
4 0k O B0 EC O 3 aa nalnm =l BimmE 1HOddNS 301990 INOH zt
- 9 o EE O 1 : 0 ] HOLD3WIQ LD OHd Vi
207 N3 INO{s|V r{r [ vpl3)r rlanNo|s|v] | rv| v r ja W
S gl
SHINOW-NVW 8661 1661 9661 G661 ¥661 NOILONM™
861 €051 1'ON NOISH3A

(» 37NA3IHOS HNILIVIS
12 dV4 - STHNLIONYLS 1S31 NOILOJ10Hd MNVd

L"€-2°L 318Vl

- JUN. '99

OGRESS REPORT, APR.

FAP 21122, PR



(0 S

28

avoo Hs3aavionva 3asino [ ] wHs3avionve N [ nNooswow [ |

§6681 40 1VSOJOHd H3Id SY

(i

—
98 | osr | oc |02 — IVLIOL
X S3ANIZAIND + STYNNYW
'l
L)
X X 14O dIH NOILYNTIVAI
X ¢ X NOILY1dYQY / DNIHOLINOWNO SLHOd3IY ATHV3A
X X X K| | X X K| | X K| | X X K X X| | X kK| 1 X S14Od3H ATHILHVND
& | 5o o d wLOL-8NS
S gy o e e e e I i (N g S [y [ [ S S [ s ) [ | =9 g
£ € & f—s e et 4 S S e e [ R e e i o o P e T v et 1 e e o e e T e O s e 0 s s s e O . T = O €+ 1 Q3LYOOTIVNN | Z/Ler
- - —
z v c [ ] B z + 1 LSINONOD3 | 2/1'sF
sz : ISINONOIF0120S by
i i omnane ol I~ - i —— ——— 1 e
bl ' ! =] Z ¢ 1 1H3dX3 WINIWNOHIANT | 2iier
—
r L1 ] : € +2Z+ | 1H3dX3 ONITIIAON EZ/ITY
_ - wTn o
i E % - C W L ||| -
o) & i 8 1 n | o] | | s . || Z + | LSIDOTIOHJHOW | 2/1 L'y
o | 985 L o v101-9ns
.
: ' . _ _ l ~ : € +2 + | 1H3IdXI DNIHOLINOW F/2/19E
» 9z l i HOLVHISINIWGY S€
o = |
9 29 L} = i Z + L HOAHIAWNS | /L ¥ E
o8 SHOAIAHNS ALUNVNO £
2 s 0z Z + | HIINIDONI ONISIAHIANS | Z/LTE
z 0z HIINIONI DNISIAHIANS FHD ve
2y | SF b 52 WV101-8ns
z 9 2 z o | z + | HIINIONI VNOSANS | 2/is 2
' ' € L n Z + L 143dX3 INIWIHNOOH [2/1r T
ety
z € [ z |} Z + | HIINIONT TVOINVHOIW | 2/1Ee
' z HIINIONI TWHNLONHLS zz
‘ = - Lo bed _I Z + | HIINIDNI NDIS3T INVHOAH | 21112
o ]
st v vz | 8L A _ _ H
ol [ Ly j II I H3AINIONI NOISIA DINYHOAH 43IHD i
T 1 ) . —
1 19 € [ | S UIOVNYW 1O OHd ALNDIA/ HIDVNYW 1OHOdd | 2/1E L
. o1 28 g 1 njum ) T 1HOJdNS 301440 3NOH zh
= e linl mmine — ]
[ ] € 1] 0 L] ELEERE [ ] HOLD3WQ 193r0Yd v
o071} n3 | a8 AE| WV [P JOINOfS| V| LIS |
Swon RICTE .
SHLNOW-NYW 8661 1661 9661 G661 Y661 NOLLONN
766 1 90° 10

(+ 1 "ON NOISIA3Y
31NA3IHIS HNIL4VIS

12 dV4 - STHNLONYLS 1S31 NOILOILOHd MNV4

¢ E-2 )J18vL

FAP 21/22, PROGRESS REPORT, APR. - JUN.'99



&

29

wWo01 HS3avONYE 3asino [ ] wHs3ovenve N NS  nNooswow [ 9661 HIBNELAS 20 WSOJOH H3d SV (.
0'€es | 0L a,mwm_ WwioL
t
X SINMBAND + STWNNYW
e
L]
K el 1HOd3H NOLLYN VA
k K 1k K : NOLLY LAY / ONIHO LINOWNO SIHOJIY AHYIA
K K K k|| x Kb | k| x K k ik x| | k|| kl|K||x ki |k SLHOMM AWILVND
098 |0¢ o'ly Wi01-8NS
oor |ov Joor | P B B B B0 B0 B0 B B0 B0 B B B tmed mu us == 0njlan fuslases)ss f=ziE= z+ 1 QavoOT™NN | 21w
ol - |0 : i Z+ L 1SWIONODT | ZisE
oLe | - - HE : I 1SWONDOTOOS | W
o - |oz - - 1 Z+ L 434G WINSWNOHIANG | ZieY
-1 - i L]
oSt (0L |08l F n ‘ | |8 1 inn IIJ” A i 1 I En lJi - | €+ 2+ 1 1433 ONITEAOW E/Z/1 T
: : -
0s [0t |00 t j r 1 : L J 1) i f 1 L 11 E 241 ISOOTOHMON | 211w
osze|oo o068 | violans || _ | JEEE
i = ! I :
oss | - foee | [T mee R e [ | [ | [ [T ] T €7+ 1 143G ONMOLNOW [V 9T
= 1f T T
: . (VY14 1 ; g ' _“ ; HOLVHISINMGY St
ovL | - |O¢ : L il S o BEECICON] | | . | z+ 1 HoAIAHNS | Ziwe
o'zok | - - : ke b AEEEE i s SHOAIAHNS ALUNVNO £e
0's9 = ooz F H Gl i) 8 o i : 2+ | HIINONI ONISAKEINS | 21 ZE
i £ ! = e i
e - +—
- - |osz e PR I — R | P HIINONI ONISKEIANS 43HD e
0'ss |0z |oez | 1viol-ens . 1
or |oz |oz - | it B ] » ] [m - Z+ L HIINONT 0SENS | 1S
: : Hae SEEEE -
oL oe - = ] : 2+ b IHIT INIESHNOOH |2/ 2
: : L B - el b B LB o - - ‘
0l - o 2+ | HIINONT WOINVHOIN | Zie2
0z : : ‘EhEEE ] T : ¥3INPNT ENLONHLS | z2
| - =

0'se |02 |oe2 | ” ﬂ

098 |04Z | 016 v1i0l-8ns

—

-

I_ = = lw_u : “ Z+ L WIINONI NOISIO OMNVEAAH | /112
- -

0's 00z . i i L1 T I - i HIINONI NOISIA DIMVYHAAH 430 i
1 t ) o o w2
0'6L [oe |[0'89 | __B of [ : HIOVNYW LO3rOHd ALNCGIA / HIDVNYW LO3r0ud | Z/vet
oL |oos sl sallz=fzajjan]] = usl En{imsten meHnml m. ==l an]jan LHOANS F0I40 INOH [ Z1
08 |o€ (O FEEERED O 5 asl snfEcfice o [ mm CEEEL] [ HOLOZWA 103r0Bd [ 11
w01| N3 | a8 :_n_qazome_?:q 4rja .u;o_zqu wm G YEG &zOmf,Zz(:“. r
SHINOWNYIN _ 96861 1861 9661 seel 861 €681 NOILONNA

(» 2 "ON NOISIA3H
FINA3IHOS ONIJAVIS

¢ dVd - STHNLONYLS 1S31 NOILOFLOHd MNVE

E°€E-2°1 I8Vl

FAP 21/22, PROGRESS REPORT, APR. - JUN. '99



L2

amiy 1uva 000000 Vo0 wsaavionve Jasino [T ws3acvionve & BEEEEEEE nNoosnow [ ) 9661 HIANILAIS 4O TVSOJOHd H3d SV (=

— V10L

vw ! SINMIAIND + STYNNVIN

va ¥ ; 1HOJ3H NOILYNTVAS

X X X X NOILYLdVOY / ONIHOLINOW NO S1HO3H ATHv3A

b 4 X X X X b, X X b 4 X X p & X X X X X X X X SIHOd3Y ATHILEVND
CEEEEET (O] R EE 0 [ FEEEE O e EErmd T CEFEEEC A [ B B O O EE] i cavooTivNn | vaw
j I 1SINONOD3 ISy
j : m_ : | 1H3dX3 TYINBWNOHIANTG [ 1ew

L] B 3 ] -lm- | 038R L . |
| O ===1 0g| O] | opoopdop op CJojonE) ogy | |d 1 b 14203 ONM3CON | 1Ty
¥ [ [ [ .E m I [ Hﬂ 1| “
! 1 oj o 0 = 0 1l o = | ISIDOTOHJHON | L
- _ur —
i [ “ 0 1 |0 ; | 143063 SNIHOLINOW | 19¢
j H__ C ] BT | B ] - “ HOLYHISININGY 5¢
L i L _ (m TERE ™

= w D m E u E L HOAAHNS I'v'E
I HI3NIONI DNISIAH3LNS Vee
HIINONT ONISINEIANS 43IHD e

I HIINIDNT 10S8NS Vs

=

= |
=

=
[
HOIm

1

~
-
=

b 1H3QE LN3WIENDO0Hd Vre

b HIINIONI TVIINVHOIW Vee

g N
m HIINIONT IWHNLONHLS ze

] 0 m =] | HIINONI NOISIA DINVHAAH | 112
n n L u _ =
] Cj ] 0 = ]i] HIINSNT NOISIO DNNVHAAH S3IHO | 'L
| e —— LB ] L] T
I I ) B 1] L TR | EE | R HIOWNYN LO3M0Hd | 1EL
1 0 B EO T O B EO B mn{ia=] 1HOddNS 301440 INOH | 2t
O OV EEEEC T anl] mmiinEian 8 EREE] HOLDAWIO 193roHd | b1
<§mﬂ020mﬂ—m_“ﬂﬁﬂﬁ N} PROINITIS| V] 1] rpi v nn Q|N[OIS|V| | rpvNLE P
6661 8661 9661 G661 ¥661 €661 NOLLONNA

6661 ‘0€ INNF OL dN a3a13id ‘44v1S TVNOISSIJ0Hd ILVIHLVEXT - IINAIHIS 9NI4IVIS
(+« 2 "ON NOISIAT3Y

12 dV4 - SIHNLONYLS 1S31 NOILOILOHd MNV4E

v-2°1 318Vl

FAP 21/22, PROGRESS REPORT, APR. - JUN. '99



\;9’?

6661

8661 1661 9661 G661

NOLLONNS

MNa3H 661 -
Noivzivad [ ] InoIHos 9661 HIAW3ILAIS 4O T¥SOJOHd H3d SV |
T
| | W _ z 1SINONOD3 | 25
1 ——— _ ! } ==
) : ] LSINONOD3-01008 | ¥+
r
i s — [,
_ 0= 2z 143dX3 WINIWNOHIAND | 2ev
_ —
| ] [ €+ 2 143dX3 DNIM3AoN | z2v
= = e [ = e
Z 1SIDOTOHJHON | 24y
% _.| _ _ o e T e e e = )ty rlene e ) =t T —————— ,ﬁ | 143dX3 DONIHOLINOW | 2'9°E
T S ———. e . + ' : * ‘ i
_ ! z HOA3AENS | 2ve
i N R O TR ) I A s S
_ll 2
0|0|0|0j0|ojojoo SHOAIAHNS ALILNVND | ©¢
= e o
a : 5 . Z 43IINIONI ONISIAHIANS | Zze
Z HIINIDNT 110S8NS | 262
2 LH3dX3 LNIW3IHNOO0Hd | 2P'2
ojo 0| 0|} 0joc=) £)0| 10 Z HIINIONI WOINVHOIN | 2eE
Mo e | g | e e}
[ 2 H3I3NIDONT NDIS3IO DIMNVHAAH | 2'v'2
= 1 | 1 } 8 I J | | 1 1 |
1 1 T 1 1 1  \— 1 ) = 1 1
| ] | I HIDOYNYW 1D3IrOHd ALNd30 | 2€')
a|Nfols|v|r|r dlrfa|nfo]s|v|r|r|w|vin|a|rja[Nlo|s|v|r|r|W|v|w|d|r fa|N[O|S|V|r|r|W|V|W|d|[r JAIN|O|S|V|F|F|W[VWN

6661 ‘'0e INNr OL dN Aa3aidid - 44v1S TVYNOISSI40Hd TvIOO01 - ITNAIHIS ODNIJ4VIS

(+ 2 "ON NOISIA3IY
I dV4d - STIHNLONHLS 1S31L NOILO310Hd MNVH

S-¢°F 31avl

FAP 21/22, PROGRESS REPORT, APR. - JUN. 99



TWO07 — HS3AVTIONVE 3asIno [ ] HSIOVIONYE N — NOOSNOW

00 05 [00 L ¥ |00 BLE

)

SANINITINDISTVINYA

1¥Od3Y NOLLYNTVAI

vonedepy/Susopon

SLHOd3Y “LHVND

B9 |¥¥S |OSIV

T 03LVIOTTYNN| ZuH]

LI

000 |rri |00L L Q3LYIOTTVNN| i or|

00'L (000 {000 T LSIMONOD3| L5r|

000 000 j0OL

I ._h_lgow— Ly

1SINONO23-01008 | »

00 €% |00O |0OQ

T 'dX3 WNOHIANI| tev
L 'dX3 'WNOYIANG| e

05T 000 |00D

000 [000 |0OT

000Z 000 |0OD £+Z dX3I ONITII0ONW| Ziv

| 11f m|mm|q 1 dxIONITIION| 12v

000 |00C |OSST

T 1SIDOTOHJHON| L1

805 000 (00D

000 |0OC |008

= | LSIDOTOHJHON | 117

00 BOE (000 | L9504

£ 'dX3 "LINON| EvE
Z°dX3 LINOW| zut
L 'dX3 "LINOW| 19E

00 ¥y (D00 (00O

0076 |000 (00D

00 |[000 |00%Z

000 |000 |000OF HOLVHISININGY| st

T HOAIANNS| cre
| HOAIAHNS| vt

00 ¥ |000 (00D

000 |[000 |FrY

HOAIAMNS "INVND|  E€E

0058 000 |000

32

Z'ON3 'dNS| ek

0014 (000 (00O

00 |000 |s881 —mv_.‘u,&_-_m VEE

000 |000 |iZ'6 ‘ON3 dNS 43IHD| €

TEIS (908 [EE LT

T 'ON3 T1I0S9NS| sz

| 'ON3 TI0S8BNS| 15

000 |90 (024

| BNl

001 |ooo |o00 T 'dX3 '20¥d| tre

00 [o0f |oo0 b 'dX3 "20¥d| 1rt

— Z ON3I HOIN| zei|

wzzi fooo |oo0
000 |000 |00} - |_Uym.xuw2 VEL
000 |ooo [EVT t ON3 TYENLONYLS| g

ON3 'S30 'AAH | fit
'ON3 'S30 QAH | 1vz

00'SE (000 (000

000 [00f |0DOET

i

0098 0§ LZ |05 D0

000 009 (00

- I "ON3 'S30 QAH 43H0| 1

ooes 000 (000 _“ " W rodd Ag| te1

000 JosT (058L

00L [000L 00D L¥O0ddNS ‘440 INOH| Tt

HOLOINIQ LI3FOHd| 11

€ "ON NOISIA3Y
FINA3HIS ONIJIVLS

12 dvd- STUNLONYLS 1S3L NOILO3LOHd MNvE

' TTEVL

FAP 21/22, PROGRESS REPORT, APR. - JUN,'99



(29

s e D | o SAdOHSHYOM| EL'E

ONIJOLINOW| 2L'E

NOLLYZITISOW/IONINWO0D OL ¥3AHO| 0+'E

YOLOVHLINOD-8NS 40 NOLLDIT3S| 6'E

SONIMVHA ONINYOM| 8'€

¥3IANIL ‘'SNOILYOI41D3dS ‘NOIS3d a3vi3a| L'

I SHHYOM LS3L 40 NOILONYLSNOD| LL'E

S3IYNSVYIW NOILVOILIN JINONOD3F-0ID0S| 9'¢

SNOILYOILSIANI TVINIWNOHIANT| S'E

33

NOILD3TIS 3lIS| €€

AVIIILYIN 40 LNIWIHNO0Hd| Z°¢

[ AJAYNS JIHdVY9D0dO0Ll| P'E

L

H =
| H
lj_l
N
||

@
=

SNOILYOILSIANI TVIID0TOHdHOW| L'E

-

r|irfw|viw|a|r

0002 6661 ALINILOY

NV1d MHOM
I-311S 1S3l

b2 dVd - S3ANLONYLS 1S31 NOILD31LOdHd MNVE

L2k 318Vl

FAP 21/22, PROGRESS REPORT, APR. - JUN.'99



4

= 3 = - - }siwouod3 o0L's
- - d%1 aL Jayaseq 'L yadx3 Buuojuop 1'6'S
- - 14y oM uuewabeylaqo M Jaauibug Buisiaadng 1°'8°G
= = 147130 HWO SUBWI3SSBH N A'™M'O 1s|eads SI19 LS
- - 1473d air seqai | r 13||3po / Jawwelboid vV'aeg
€ = 147304 MW usarsliM ‘W Jjswwelboid 96
. - 14730 aHy abbousfing 'H Y 1shieuy waysAs S'G
= = 14730 W3 uewpassoly '3 1Q )sibojoydiop L'P'S
- - = - - J0haming e
- - d%1 S ziemyos ‘W 12auibug ubisaq olnelpAH el
- - 14713a OAd U301 UBA d Jaauibug JaAry L'L'S
o = d81 MH lsweny 'H 1g Jeauibu3z ubisaq oNnelpAH JaIyD vl
= - 14y ND puegaziaN ‘O Jabeuepy joaloig L'ElL
poddng ao0O a@woH Z
- - MH Jaweny ‘H 1a
= = p=pa] Na sneynaN ‘g 1d loypaug paloid L'l
o] woli4 "ON
syleway pouad Auedwon apon uosiad uoljoun 4 IS

66'L0TZ ‘NOISH3A

66/90 03 66/¢0 J0 pouad ayy Buunp sanIARIY
44VY1S TVNOISS3I408d JLVIHLVdX3
22 dv4 - S3UNSVYIW LNIWHNIIH NO sS3lanis

-k’ 318avl

FAP 21/22, PROGRESS REPORT, APR. - JUN.'99



€2

7S]
o

pouad

= = = =+ - Z isiwouody FAV
- - 14 WA 1aheyy ulwse Jossanold eyeq Buuoyuopy
- - s138 WMd eniep H fejued Hadx3 Buuoyuon “ir
= - S139 HY JapleH Jemuy "W'a'VY Z Hadx3g Bunoyuoy PIEIZ'6'G
= = na A4 ueyy o ' Z 198uibug Buisinadng 28s
- - s139 S ueyy uppnyeles Z1sibojoydioly Z¥s
- = = - == Z lokaning Zes
B = s139 AHS ueyy 'y 's Z 19auibuz Jany Zls
- - s139 Ws nsuey ‘W 'S 1abeuepy afoid Andag o !
= = - = NN poddng 2040 swoH Z'l
ol wiout4 ‘oN
S)HIeway Auedwon apo) uosiad uonoun4 ‘IS

66°L0°CZ “NOISH3A

Z¢ dVd - STANSYIW LNIHHNO3H NO S31ANLS

66/90 03 66/10 J0 poliad ay} bulnp salARdY
44Y1S TVYNOISS340dd VOO0

21’z 31avl

FAP 21/22, PROGRESS REPORT, APR. - JUN, '99



C2—

NOIL2313S TVNI4 40 M3IAIH S3LON3A » 3LON

T_:_—:_T:_:_:i NOILYNTYA3 ONYV ONIHOLINOW | Ob
r-.-.....f...-..-E JONVNILNIVW ON¥ NOLLYY3IdO | 6
I NOILONHISNOD | 8
l ONIMIANIL | 2 —
l NDIs3a VN4 | 9
I A3AHNS @3Nvi3a 5
* ¥ T NOILO313s a13id v
o By B3 r S¥03HO 01314 £
1 AIAHNS NOILYDILIHIA z
L = NOILO313S-3Hd 1
gaq | noN | 100 |1deg| Bny | np | unp | Aew | 1dy | 1e | gad4 | uep | 28Q | AON | 100 |1des "ON
1661 . 9661 ALIAILLDY 1S

9661F 1SNODNV 40 1VSOdOHd H3d SV NVId MHOM

¢¢ dvVd - SIHNSVIW LN3IHHNO3IH NO S31ANLS

L-2°2 318Vl

PROGRESS REPORT, APR. - JUN.'99

FAP 21/22,



NOILD373S TV¥YNI4d 40 M3IAIY S3ILON3IA - 3L1ON

TN

NOILYNTVAI ONV ONIHOLINOW oL
T T

1 1
-_-l_:-_:;-:- ,
O go|gg JONVNILNIVA ONV NOILVHIHO 6
|
l — “ NOILONHLSNOD 8
— m ONIHIANIL L
DD“DDM _“U NDIS3a 1VNI4 9
—

A3A”NS 037v13d S

* ¥ »
r~ NOILD2313Ss a13id 14
(ag)

s | ||
ooooo SMO3HO Q1314 | €
i

O AIAHNS NOLLVOI4IHIA | 2

B @
. ] NOILO313S-3Hd 1
2aq | AoN [ 100 |ideg | Bny | np | unp | Aew | 1dy | 1e | go4 | uep | 22@ | AON | 120 |¥deS ‘ON
L661 ALIAILDY s

2661 ‘Le HIAW3OD3IA OL dN A@3A13id S3AILIAILDYV
9661 1SNODNV 40 1TVSOdOHd H3Id SV NVId MHOM
22 dVd4d - SIHNSVYIW LN3IHHNO3IH NO S3IAN1S

¢-¢° ¢ 3avi

PROGRESS REPORT, APR. - JUN.'99

FAP 21/22,



0

——

NOLLVYNIVA3

2l

TELEETEE T ———

ONIHOLINOW

L

TN ————

JONVNILNIVIW ONV NOILVH3IdO

0] 8

3LIS 1S31 LV 9NINOILISOd

AJAHNS a3TIvi3a

NOILD313S 3LIS VNI

S1INIWIT3 NITHOS ONILVOTd 40 NOILONHLISNOD

S1IN3IW3T3 N33FHOS ONILVYOT4 4O NDIS3A

STVANVYE O3AOHdWI 40 NOILYONO3

1

STYANYE ONILSIX3 40 NOLLYLdVAV/IONVNILNIVW

MO3HO 1314 / ASAHNS NOILLVDIdIHIA

311S 40 NOILO3T13S-3Hd

08 | AON | ¥Q |1dag | Bny | |np | unp

Repy

ba.q

e\

uep

29Q

AON | 190

ydag

8661

1661

ALIALLDV

2661 HIEGW3IOD3IA 40 TVSOdOHd H3Id SV NV1d MHOM

22 dVd - S3IHNSVIW LN3IH”HHNO3IH NO S3IdNlsS

€-¢°¢ J18vl

FAP 21/22, PROGRESS REPORT, APR. - JUN. 99



24

— NOILLYNTIVA3 cl

s

ONIHOLINOW b

COURDRRRRRANNY |
JONVNIINIVW ONV NOLLYH3dO | 0t

JUs 1S31 1V ONINOLLISOd 6

A3AdNS a3vi3a 8

NOILD313S 3LIS VNI L

39

s
m
[ e
IR T
]
e v
e ]

L SIN3IW3T3 NIFHOS ONILVYOT4 40 NOILONHISNOD 9
Y

[ ” SINIW313 NITHWOS ONILVO14 40 NDISIa g

SIVONVE QIAOHAWI 40 NOILYONOTI v

00 SIVANYE ONILSIX3 40 NOILYLdVAV/FONYNILNIVIN £

J |

] NO3HO 01314/ AFAHNS NOILYOIAIHIA 2

m 3us 40 NOILO313S-IHd L
9aq | AoN | 100 [1deg | Bny | Inp | unp | Aeyy | idy | ;e | ga4 | uep | 0aQg | AoN | 100 [1das "ON
8661 1661 ALIALLOV 1S

6661 ‘0c INNCr OL dn a3ai3did
2661 HIAWIO3IA 40 TVSOdOHd HId SV NV1d MHOM
é¢ dVd4d -S3IHNSVIW LN3I”HHNO3IH NO Ss3IANls

v-¢ ¢ J1avl

FAP 21/22, PROGRESS REPORT, APR. - JUN.'99



e

40

e
wava [ ] o071 Avivivdax3 Noosnow [ ] /861 W3AW3D30 ONY 9661 1SNDNY 40 TYSOJOHd H3d SY (.
12¢{03d 1Z dvd 0) peBys #q M SRUOIEES)O I #1 JO SR Bupuom s Jo SWOS , 1 JION
8L [0°65|GL'E|0¥e | IVIOL
i 140434 NOILYNTYA3 T¥NId
& LHOd3H NOILYNTVA3 Ldvha
X x X X X S1HOJdIH ATHILHVNO
91 |06S|G2'L|Se2 :
) bl L St et bt 1212
0e . o i e et e I (DN IO NN o - z Q3LVD0TIVNN |Z 11
€ 0e s aapae i R -u-n!._..n..._.i. L Q3ALVOOTIVNN | virs
i —
o'yl SMUW N'd /JepEH Y 2 1434X3 ONIHOLINOW | z8's
4 oe Jeyoe90 L L 1H3dX3 ONIHOLINOW | e
ovi ueyy ‘Y4 2 HIAINIONI DNISIAWILNS | Zo's
€ S0 |08 O uuRweBeYeqO N | U3I3NIDNT DNISIAEIANS | 1es
0’k #9900 T | L WIINIDNT ONITIIAOW / HIWWNVHOOHd | Lo'e
0Lt - e e En e e L ; . &
NN / #xmg H ‘W 1SIDOIOHJHOW | Z¥'e
! 02 O O m] uvwissson 3 30 + L 1SID0T0HdHOW | 1vs
3 GL'0|0°L =] : ZRMysS W H3IINIDNI NDISIA DINYHAAH zs
0ch Uy WS 2 W3IINIDNI H3AIW | Zie
9 3] l USOID URA sy L HI3NIDN3 H3AIW | 1V'S
2 S¢ |St fiviol-ans|
4 0L |SH || Jeweny ‘4 g HI3NIONI NOISIA IINVHAAH JHHD L
1 I
| =3 == == | I T T T 1 neuwy WS » HIDVNVW LO3IrOMd AlNd3a | 268
puwqenen O « HIOVNYIN LOIrOMd | 1T
o e s S i — |
Sk —r : e B 1HOJdNS 301440 3INOH z'
[ [ [ 1 _ [T 11 JE—
e — — /eneynen "q 0 HOLO3WIO 1D3rOud Vi
T 2 B —T 1 T
veorl n3 | aa fg [N rlriwiviwld[rfafnofs]v]|r[r[w][v[Ww][3[rfa[n][o]s r widfr
T SUVRL DT
Slpuopw-uew 8661 1661 9661 INWVN NOLLONMH

(» 31NA3IHOS DNI4IVIS

¢¢ dV4 - SJHNSVIW LN3IHHNO3IH NO S3lAnls

§$-¢°¢ IngvlL

FAP 21/22, PROGRESS REPORT, APR. - JUN.'99



&9

4]

NOILVZWIT13H | ]

‘2 av4 DI

Avidivaa I

noosnonw [

4681 HIAW3D3A ANV 9681 LSNDONY JO TVSOLOHd H3d SY

(«

100(04d 12 d¥4 O3 PEDEYD 8 |14 S|BUOS0. BLA JO SR BUPLOM 8L Jo 8wos , : JLION

IHOG3Y NOILYNTYAI TYNId
1HOd34 NOILYNIVAI 14vHa
4 X X 4 X X SLHOJ3H ATH3LHYND
= i pestenbonton e mape= - --te=beales I Q3LVDOTIVNN | 15LS
et f o r-pp e Sl el e U
| [T T T T 2
e B = O Bl myosoq °L  1H3dX3 ONIHOLINOW | 185
| — AT
] _U l uuewebeumsqo N I H3INIDONI ONISIAH3dNS | VB'S
00|00 seqen T | 1 4IINIONI ONITIACON/ HIWAVHDOHd | ba's
T |1}
Ooap uewessop ‘3 10 « | ISIDOTOHJHONW | v
[iow ]
(- o 2RSS W UIINIONI NDIS30 OINVHOAH | 2§
= s |
O 0 o(o|o ﬁ_ O UBOD) LiEA el L 433NONT B3N | 11s
i | |0 LT}
O O ) mweni W g |« HIINIONI NDISIT DINVHAAH 431HD [ v')
IFERFOSIRRERNIRNSRRARURD WONREIE L o L L
S | g ] - I
i 1 1 T T 111l pueqeneN D » HIDYNYW 1D3rodd | +e'b
/T ;i T3 T T, T 7 T T 1HOddNS 301440 3WOH | 2
1 T R T T TR { sneynen °Q i HOLD3HIQ 123rodd 1L
virjr|Iw|vinla|r g|N|JO|S|VY|r|rINW|VIN|d|PrPJA[(N|O|S FrIW|VYIW | D[P
8661 1661 9661 ANVN NOILONNA

6661 ‘02 ANNF OL dn a3ai13id - 44V1S TVNOISSIJ0Hd ILVIHLVIX3
(» 3TINA3IHOS HNILHVILS

¢¢ dV4 - SIHNSVIW LIN3IHHNO3IH NO S3IANLS

9-2°¢ 319Vl

FAP 2122, PROGRESS REPORT, APR. - JUN.'99



(=

Noivzvitay [

w001 1z avd [N noosnon [Fe=]

£661 HIEWID3A ONY 9681 LSNONY 40 1YSOJOHd H3d SY

198(04d |2 dY4 0} POBBYD 8q ||iM S|BUOISS8OL] LA JO BLLR BUDLOM 8L O BWOS ,

(e

-310N

1HOd3H NOILYNTIVAI VNI
e LHOJ3Y NOILYNIVAZ Ld4vHO
X X b X X b 4 X S1HOd3H ATHALHYND
ﬁ--.-...-.--.nu.--.--.:.-- e e - L = = 2 03LVDOTIVNN |Z'HLs
ekl pher o e ] e i s s el ] =] e sbied e it s En sl by e 5= :
= : ] Bl o =i feaep y'd/ BpreH Y 2 1H3dX3 ONIHOLINOW | Z8's
ueyy Y ‘4 Z HIINIONI ONISIAHIGNS | Z8's
NVHX 'S 2 1SIDOTCHJHON sv's
Uy Y 'S Z HIANIONI H3AH | Z'1's
- 1 1 I 8
FE T T T L nsue ‘W 'S + HIDVYNVA 1D3rOHd ALNG30 | 2
ojs|vir|Ir|INjvIn|d n_zom<—.___...<_z“_ﬁDzowe.__.__,s_(_s_u__.
8661 1661 9661 JNVN NOLLONNA

6661 ‘0€ INNF OL dn a3di3id - 44v1S TVNOISS3IH40Hd 1vIO01
(+ 37NA3IHOS HNI44VLS

¢¢ dV4d - SIHNSVIW LN3IHHNO3IH NO S3IIANLS

L-¢ ¢ 318Vl

FAP 21/22, PROGRESS REPORT, APR. - JUN.'99



ANNEX A

FAP 21/ Test Site I

- Water Level



BANK PROTECTION TEST STRUCTURES - FAP 21
WATER LEVEL AT KAMARJANI TEST SITE

MONTH : APRIL 1999

DAYS TIME REMARKS

8.00 13.00 17.00
1 14.780 14.790 14.790
2 14.750 14.740 14.740
3 14.730 14.730 14.730
4 14.730 14.730 14.740
5 14.770 14,780 14.780
6 14.820 ° 14.830 14.840
7 14.880 14.900 14.920
8 14.960 14.970 14.970
9 14,920 14910 14.900
10 14.900 14.900 14.900
11 14,980 15.040 15.090
12 15.380 15.490 15.540
13 15.700 15.720 15.730
14 15.760 15.770 15.770
15 15.780 15.770 15.760
16 15.720 15.700 15.680
17 15.660 15.640 15.630
18 15.600 15.600 15.600
19 15.600 15.600 15.600
20 15.600 15.590 15.580
21 15.540 15.540 15.540
22 15.530 15.530 15,530
23 15.530 15.550 15.600
24 15.750 15.800 15.850
25 15.940 15.940 15.940
26 15.940 15.940 15.940
27 15.930 15.930 15.930
28 15.920 15.920 15.930
29 15.960 15.960 15.970
30 16.010 16.060 16.060
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BANK PROTECTION TEST STRUCTURES - FAP 21
WATER LEVEL AT KAMARJANI TEST SITE

MONTH : MAY 1999

DAYS TIME REMARKS

8.00 13.00 17.00

1 16.140 16.160 16.180
2 16.530 16.680 16.780
3 17.050 17.140 17.220
4 17.350 17.390 17.410
5 17.710 17.770 17.840
6 18.240 ° 18.290 18.340
7 18.560 18.570 18.600
8 18.610 18.600 18.590
9 18.390 18.370 18350
10 18.190 18.170 18.150
11 18.010 18.000 17.990
12 17.910 17.890 17.880
13 17.800 17.800 17.790
14 17.710 17.700 17.690
15 17.610 17.600 17.590
16 17.530 17.520 17.520
17 17.550 17.570 17.570
18 17.560 17.560 17.550
19 17.480 17.460 17.440
20 17.380 17.360 17.340
21 17.300 17.290 17.280
22 17.260 17.260 17.260
23 17.240 17.220 17.200
24 17.150 17.130 17.120
25 17.110 17.360 17.440
26 17.540 17.570 17.600
27 17.660 17.670 17.690
28 17.800 17.850 17.910
29 18.260 1.360 18.420
30 18.650 18.730 18.810
31 19.110 19.210 19.200

FAP 21/22, PROGRESS REPORT, AFR. - JUN. '99

Jo



]
(%]

BANK PROTECTION TEST STRUCTURES - FAP 21
WATER LEVEL AT KAMARJANI TEST SITE

MONTH : JUNE 1999

DAYS TIME REMARKS

8.00 13.00 17.00
1 19.430 19.490 19.530
2 19.630 19.660 19.680
3 19.800 19.910 19.990
- 20.250 20.310 20.370
5 20.470 20.510 20.510
6 20.440 20.410 20.360
7 20.160 20.080 20.020
8 19.780 19.710 19.650
9 19.440 19.410 19.370
10 19.190 19.140 19.010
11 19.000 18.970 18.950
12 18.820 718.790 19.760
13 18.720 18.700 18.700
14 18.700 18.720 18.740
15 18.760 18.770 18.800
16 18.900 18.920 18.950
1.1 19.070 19.100 19.130
18 19.220 19.240 19.270
19 19.360 19.380 19.400
20 19.490 19.520 19.540
21 19.620 19.630 19.650
22 19.670 19.680 19.650
23 19.790 19.820 19.840
24 19.980 20.030 20.110
25 20.560 20.730 20.830
26 21.090 21.150 21.180
27 21.260 21.290 21.300
28 21.330 21.360 21.390
29 21.500 21.500 21.500
30 21.430 21.410 21.390
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BANK PROTECTION TEST STRUCTURES - FAP 21
WATER LEVEL AT KAMARJANI TEST SITE
(April to June 1999)
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ANNEX B

FAP 21/ Test Site 1

- Bathymetric Survey and
Flow Velocities
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- ANNEX C

FAP 21/ Test Site I

- Differential Models
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- ANNEXD

FAP 21/ Test Site 1

- Change of Bankline
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ANNEX E

FAP 21/ Test Site 1

- Photographs



S

There was no further development at the test site during the period
under review.

Therefore, there are no photographs.

FAP 21/22, PROGRESS REPORT, APR. - JUN. '99



~ ANNEX F

FAP 21/ Test Site I1

- Water Level



F-1

BANK PROTECTION TEST STRUCTURES - FAP 21
WATER LEVEL AT BAHADURABAD TEST SITE

MONTH : APRIL 1999

DAYS TIME REMARKS

8.00 13.00 17.00
1 13.220 13.240 13.260
2 13.240 13.240 13.210
3 13.210 13.210 13.210
4 13.200 13.200 13.200
5 13.210 13.230 13.250
6 13.280 ° 13.290 13.290
7 13.340 13.330 13.330
8 13.390 13.390 13.390
9 13.400 13.390 13.390
10 13.340 13.340 13.340
11 13.370 13.400 13.450
12 13.640 13.700 13.760
13 13.930 13.950 13.980
14 14.040 14.050 14.050
15 14.050 14.050 14.050
16 13.990 13.970 13.970
17 13.920 13.910 13.910
18 13.870 13.860 13.850
19 13.870 13.860 13.850
20 13.830 13.850 13.840
21 13.840 13.820 13.820
22 13.800 13.800 13.800
23 13.830 13.850 13.860
24 13.950 14.000 14.050
25 14.130 14.140 14.150
26 14.160 14.160 14.160
27 14.160 14.160 14.170
28 14.160 14.150 14.150
29 14.170 14.180 14.180
30 14.220 14.230 14.240
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F-2

BANK PROTECTION TEST STRUCTURES - FAP 21
WATER LEVEL AT BAHADURABAD TEST SITE

MONTH : MAY 1999

DAYS TIME REMARKS

8.00 13.00 17.00
1 14.270 14310 14.350
2 14.610 14.720 14.810
3 15.080 15.210 15.270
4 15.410 15.450 15.480
5 15.620 15.690 15.720
6 16.090 ° 16.160 16.220
7 16.370 16.420 16.440
8 16.510 16.510 16.510
9 16.420 16.400 16.340
10 16.220 16.190 16.160
11 16.040 16.020 15.990
12 15.930 15.910 15.900
13 15.820 15.810 15.810
14 15.720 15.700 15.690
15 15.630 15.600 15.580
16 15.520 15.510 15.580
17 15.510 15.530 15.540
18 15.540 15.530 15.530
19 15.460 15.440 15.430
20 15.370 15.350 15.330
21 15.280 15.280 15.270
22 15.250 15.240 15.230
23 15.210 15.210 15.180
24 15.140 15.110 15.090
25 15.140 15.280 15.350
26 15.450 15.490 15.520
97 15.580 15.600 15.620
28 15.680 15.730 15.810
29 16.080 16.180 16.260
30 16.460 16.530 16.600
3] 16.860 16.940 17.020
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BANK PROTECTION TEST STRUCTURES - FAP 21
WATER LEVEL AT BAHADURABAD TEST SITE

MONTH : JUNE 1999

DAYS TIME REMARKS

8.00 13.00 17.00
1 17.170 17.230 17.230
2 17.350 17.380 17.410
3 17.500 17.590 17.640
-4 18.020 18.050 18.100
5 18.210 18.230 18.250
6 18.200 18.160 18.160
7 17.960 17.900 17.860
8 17.650 17.570 17.520
9 17.330 17.260 117,250
10 17.070 17.020 16.970
11 16.820 16.780 16.780
12 16.710 16.700 16.680
13 16.600 16.590 16.580
14 16.570 16.580 16.600
15 16.610 16.620 16.640
16 16.710 16.750 16.770
17 16.870 16.900 16.930
18 16.970 17.000 17.050
19 17.150 17.180 17.210
20 17.290 17.330 17.350
21 17.440 17.460 17.470
22 17.490 17.490 17.500
23 17.610 17.640 17.670
24 17.770 17.800 17.860
e 18.280 18.440 18.520
26 18.670 18.710 18.750
27 18.850 18.900 18.910
28 18.930 18.960 18.970
29 19.060 19.070 19.100
30 19.060 19.030 19.000

FAP 21/22, PROGRESS REPORT, APR. - JUN. 99

Ao



+19.06

unrg

unp-Li

unp-oL

unr-go

Aew-2z

Aen-0z

Ren-¢l

Aew-g0

BANK PROTECTION TEST STRUCTURES - FAP 21
WATER LEVEL AT BAHADURABAD TEST SITE
(April to June 1999)

L Jdv-sz

L~

ldy-zz

1dy-g)

e,

1dy-g0

00
21.00
20.00

FAP 21/22, PROGRESS REPORT, APR. - JUN.'99

19.00

8 3 3
w r~ (o]

— — st

(@Md+Ww) [aAa7 J3jep

15.00

Jdy-10

14.00
13.00
12.00

Date



ajeq

31IS 1S31 avavinavHve 1V T3A37 ¥431VM
12 dVd - STHUNLONYLS 1S31L NOILDILO¥d MNVE

SR e BN o8RG e PN 08 e a2 R 2 RE TSRS DERBER B 582
e N N i N P N i i i a e
H.\\“\./ .lj/L
= A
/// P \
AN 2
\\ \
/ﬁﬂ(r/ NAAN
ot -
AN\ [ XY LA
VWA AL [~ / /
o XA\ A
NS\ AN
E WA NN AN
0Z8l \ Qn_ﬁ \ p—
410z - <
8p'0z
6661 |8As] JaiBAA 8661 |98 JOIBM——— /66| [BA8]| JIOIEM ———  OB6| [9AS] JIBAM ————  GEBE | [9A8] JBJEA ———
(requiedeq o3 Auenuer)

o0zl
0S¢l
oocl

- 05'¢cl

00'¥l
0s'vl
00'Gl
05'Gl
0091
0591
00'Ll
0s'Ll
008l
05’81
0061
0561
oooz
0502
0o'le
0s'ie
oo'ze
0s'ze
0o'ee
0s'€e
oo've

(amd+w) janaT] Jajep

FAP 21/22, PROGRESS REPORT, APR. - JUN.'99



b// ¥661 ~ 2964 P1023Yy Jo poliad ‘Bjed gaM8

al/

666 L-866 | [2A3] Jajem aouepaaoxa uou Jo Ayqeqoid %06

aouepaaoxa uou jo Ayjiqeqoid %05 aouepasoxa uou Jo Aypgeqoid %04 - - - - - - {

- Ky = e s =h - — —_ N—y — - —_
_m._u@ﬁzmmmmw%wiwwiﬂfﬂiﬂfﬂwegmﬂ@ﬁz%ﬂwv%mvzmﬂ@ﬁzmﬁz@&amaL
C L MMM L e d ODOO0OO = Z2 Z 0 ¢ S0 non B Dy o5 4 0
EcEEcS5555 2332555850008 3888823288888 R88R88885888¢cc¢E¢e¢

1
r D uql.lEWﬂplf.f.,)fnf I
\ =, e N W e = e
\_..vm\ | — .IF/..I.J/
B B ‘..\..\..(\ _‘_7[\,\. | | /./ I N B ]
_» -
T
- .\* Ma ™ (/;_)I/ /)f
P = ] = ._'f
i 4 e % e "
s \ & 1/.
{ / , ) A,r 3 ) ]
1

n U\ /. |/ ,“/‘

NS AN\

I N [ ] AN
o | ) L ¥

1 w T ™
L Y . N Jm

\.v\f \ I I}C 1™ M .

\ v \ / W
7 DN L s N
— N
N VAN ~ A N A\ .\w

\ N~ MY
j
|

66, INNr OL dN 3LIS 1S31 avavinavHve L1V
73A3T HILYM LZ dV4 TYNLOV SNSHIA SIAEND AONINDIHH T3ATT ¥3LVYM 90Md

12 dVd4 - S3INLONYLS 1S31 NOILO310dd MNVE

(amd+w) [aAaT Jaiepy

FAP 21/22, PROGRESS REPORT, APR. - JUN. '99



ANNEX G

FAP 21/ Test Site 11

- Bathymetric Survey and
Flow Velocities
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ANNEX H

FAP 21/ Test Site I1

- Differential Models
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ANNEX1

FAP 21/ Test Site 11

- Cross-Sections end of June 1999
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ANNEX K

FAP 21/ Test Site I1

- Change of Bankline
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ANNEX L

FAP 21/ Test Site 11

- Photographs



There was no further development at the test site during the period
under review.

Therefore, there are no photographs.
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- ANNEX M

FAP 21 / Test Site 111

- Differential Models at Ghutail
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